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Aornxayn Akanemun nayr CCCP 
1959. Tom 124, Ni 4 


MATEMATHKA 
Axkayemuk C. H. BEPHLUITEHH 


O HEKOTOPbIX ATiPHOPHbIX OWLEHKAX B OBOBLUJEHHOM 
SAMAYE JUPHXJIE 


IIpumepHo 50 ser wasaq «a Brepsble jam (1,2) ampvopHbre oneHKH B 
MeTpHke L® BTOpbIx (a TakKxKe HM JaJIbHeHLUHX) MpOH3BOJHbIX pelieHHA 3ayauH 
Tlupuxsie ypaBHeHHA 9JIMIITHYeCKOrO THMa O6Uero BUa C ABYMA He3aBHcH- 
MBIMH IlepeMeHHbIMH 


Ar + 2Bs + Ct+2Dp+ 2Eq+ Fz=M (1) 


(sce KOSPPHUMeEHTHI H MpaBad wacTb — *PyHKWMH OT X, Y). 

S| paccMaTpHBaJl 9TO ypaBHeHHe B Kpyre, HO MOYepKHYJI, YTO C MOMOLIbIO 
OTOOPaxKeHHA Pe3yJIbTAT HEMeVICHHO MepeHOCHTCA Ha KOHeYHYIO OHOCBH3- 
HYy!0 OO/lacTb, OrpaHHueHHy!O MpOH3BOJIbHOH peryJIApHOH KpHBOH. 

Mou OleHKH, a Tak>%Ke HX OOOOWCHHA Ha YpaBHeHHA BbICUIMX NOPAAKOB U 
f-MepHbIN ClyuaH WrpaloT CYUeCTBeHHYIO POJIb BO MHOTHX COBPeMeHHbIX HC- 
CAle€MOBaHHAX MO OOuleH TeopuH AudphepeHuUHabHbIX ypaBHeHHit. Bmecte c TeM 
B paOoTax MOcJIeqHUX JleT, KOra peyb HeT OO STHX OMEHKAX, MOH pe3yJIbTaTbI 
CIMJIOWb H pAXOM JIMOO COpMyJIMpylOTCA C TeEMH HJIH HHbIMH OrpaHHyeHHsAMH, 
1m60 BooOule He ynomuHaloTcx. Ha OCHOBaHHH CKa3aHHoro MmpescTaBAeTcA 
MOJI@3HbIM H3JIO%KHTb, CleAyA YNOMAHYTHIM BbIWe CTaTbsaM (1, 7), MOM OTHOCS- 
muecA cioja pe3yJIbTaTbl. 

Byem nowb30BaTbcen CuleqylouluMH OOo3sHayeHHAMH: C,—xKpyr x2 + y?< 9; 


T,—oxpyxnocts x? +y°=93 Ifl=Iflla=(\\ (fl, yP dxdy)™ Orno- 
G 


R 
CUTeJIbHO ypaBHenua (1), Kpome ero a/uIMnTHUHOCTH B Cr+ TR, MpednosoxKuM 
cnenyroulee: Koappuunenrtst A, B,C,D,E,F, a Take MpOHsBO_HbIe MepBoro 
nmopayka ot A,B,C orpanwuenbl B Cr-+I'p; MpaBad YacTb M wmeer Kkoneu- 
Hyto Hopmy || M ||. 
3ameTuM cpasy %Ke, 4YTO KBaypaTHyHas (popMa oT TF, s, t 
4 

—_.— (Ar + 2Bs + Ct)? + 2 (s? — rt) (2) 

AC — B 
crporo mosiTuBHa BCr+I'z. Ee munumyM p B Cr+ Taupur?+s?4+ t= 1 
MosToMy movioxKUTeJeH. Hogo6Hbim o6pa30M MovJIoxKHTeIeH MHHHMYM Y cbopMBI 


Ap? + 2Bpq + Cq 


B Cr+Tp upu p?t+q?=1. B pambuelinem OyayT BCTpeyaTbCA pa3JIM4Hble 
BeJIMNMHbI, 3aBHCALIMe OT UHCe pL, Y, a TaKKe OT BEPXHHX rpaHeh B C +T'p 
Moyysel KosppuuHentos A, B, C, D, E, F uw MogysieH MpOu3BOXHbIX mMepBoro 
nopagka Koappuuventos A, B, C. Bce 9TH BeJIMYHHbI 6yzem o6o3sHayaTb OyK- 
poh N c wufeKcoM MIM 6e3 MHeKCa. 

Teopema, OKa3aHHad MHOIO B YNOMSAHYTEIX CTaTbA), CacHT: 

Ecau: 

1) z ecmb pewenue ypasnenua (1) 6 o62acmu C¥; 
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2) z u 02/08 nenpepoientie Cr+Tp, ay Ne 0, 


3) Iplltligi<ee, 
4) r,s, t Henpepolen 6 Cr-+Tr, 


mo 


Iris? +iele+iipir+igi<N {2i? + ll MP}. (3) 


Sl mpuBely Moe JOKa3aTebCTBO STO TeOpeMbl M MOMNyTHO MOKaxKy, TO 
JOCTATOUHO MpOv3BeCTH HeSHAYHTEJbHYIO MOH(pHKAallMIo * MOHX MepBoHayailb- 
HbIX paccy2ewvi, 4ToOb! TpeOopanve 4) OKa3aJIOCb M3JIMWWHUM. 

Jlemma. Ecau gynkyua z= z(x,y) u ee npouseodxele Oo emopoeo no- 
pAOKa 6KAoUUmenvHO Henpepolenol 6 Cr-+I'r, mo unmeepan 


lh \\ (rt — s*) dx dy 


Co 
monem Solmb npedcmaseren 6 ude 


a © [dz (0, 8) 72 
I,=$\ (oe, 912 + 19(, )}d0— 5-5 | [SG fae. a) 


0 0 


Tloxa3zatesbcTBo pano B (?) (cTp. 82—83) u B (?) (ctp. 95—96) u mMposBo- 
JIMTCA MpH ONOHHTEIbHOM YCJIOBHH, TO CYLLeECTBYIOT H HeMpepbIBHbI B 
C,+T, TpeTbu npovsBogHble PyHKUHH Z. Ognako, KaK OTMe4eHO B YNOMAHY- 
TbIX MeCTaX, B CHJly Teopemb!l Beliepuitpacca o mpHOwIWKeHHHK M Toro, 4TO B 
(4) BXOAAT JIHWb NpOH3BOAHbIe He BbIIWe BTOporoO NopsyKa, yKa3aHHoe JONOU- 
HHTeJIbHOe YCJIOBHE OOLIHOCTH pe3yJIbTaTa He CHH2KaeT. 

Uto6Obl 4OKa3aTb paBeHCTBO (4) NpH HaJIMYHH HeMPepbIBHBIX MpOH3BOJHBIX 
TpeTbero nopsykKa, MpHMeusetca copmyvia Ipuna u C ee MOMOLIbIO AOKa3bIBaeT- 
CA, 4TO 


| p (sdx-+tdy)=I,, \q(rde+sdy) =1,. 


r,. Fy 


U3 sTux PaBeHCTB CuleylyeT, 4TO 


pes 


=x ) pdq—qadp, 
Tp 


WM AIA NOJyIeHnA Tpe6yemoro pesyJIbTaTa OCTaeTCH BBECTH MOJIAPHbIe KOOPe 
JWHaTHI. 


Cnexctsue 1. Ecau dynxyua z= z(x,y) u ee npouseodnoie 00 emopo- 
20 NOpAOKA BKAOLUMeAbHO Henpepolénot 6 Cr+Tr u ecau Zr, == 0)! "mo 


[nee \\ (rt — s*)dxdy>0. 
GR 

JloctatouHo B (popmyyie (4) mosoxKMTh p= Ru 3aMeTHTb, TO BTOpOH 
yeH ee MpaBoH 4wacTH pH 9TOM OOpalllaeTcs B HYJIb. 

Cnenctsue 2**, Ecau ynkyua z= 2(x, y) Oeaocdot HnenpepoieHo Oud- 
ghepenyupyema exympu Cr, ecau z u 02/09 Henpepoenot @ Cr+ Tp, npu- 
4em Z\rp = 0, u ecau ||p\l+|lqil<cco, mo npu awbom nonrootumenoHom 
Ri<R unmeepaa 

R 
\ Ip dp (5) 
Ri 


* 
Ha sto oGcrostenbeTso o6paTut moe BHuMaHHe H. U, Axueszep. 


wR 
B npumevenun ceqcTaua 2, KOTOporO B MOHX CTapbIxX paOoTax HeT, BMeCTO cyien- 
cTBaa 4 u 3aKJOUaeTCA OTMe4eHHAA BBIINEe MOAMpHKauHA. 
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cywecmeyem u Cnpasednueo_HepaeexHcmeéeo 


R 
| op dp > 0. 
Ri 


mat OKa3aTeJbCTBO. Ha ocnospanyu JIeMMbI 


( I,p do “5 Ve dp \ (p? + 9?) dd — pee. ely do + ap Bea 
Ri 28s ny) 0 


Tlepppii unex nmpapol vacra npn R,—R wumeer KoHeuHbIi mpeyen. Bropoki 
yeH CTpemuTcA K HyJl0. Ilosromy cyujecrBopaHHe uHTerpana (5) noKa3ano. 
Kpome Toro noulyyeno, 4TO 


\ I,0dp= = ; j\. (p? + q°) dx dy+ “ay [2202 a0 0, 
Ri RVR: ) 


Tenepb OyqeM JOKa3bIBaTb HepaBeHCTBO (3). 
a) Bo3bMeM Tox ecTBO 


[aecae (Ar + 285+ C18 + 2(s*# =r) + 204s) = 


4 
rye z2—pewenve ypapuenua (1) B Kpyre Cr. Jpeqnonaras,’ yro BbInOwHeHBI 
BCe YCJIOBHA JOKAa3bIBaeMOH TeOpeMbI (BK/OYaA YeTBepTOe), MpouHTerpupyem 
(6) no Kpyry Cr, yu4HTbIBad cwescTBHe 1 HM NO3HTHBHOCTb ; (opmbI (2). Iro 
qlaeT HepaBeHCTBO 


(| (a; ORs + Ct) +2(s*— rf] drdy < 


CR AG Be 
i 2Eq + Ez — M)? ri 
<I Sompr (2p + 2Eq + Ez— M) dx dy, (7) 
CR 
oTKyfa cylelyeT, 4TO 
rie +s? +e {loi + igi? + zi? + || M |}. (8) 


6) Tlokaxkem Tenepb, TO HepaBeHcTBO (7), a 3HauUHT HM HepaBeHcTBO (8), 
Noytyuaetca HW 6e3 UCNomb30BaHHA ycsloBHA 4). C sTOH WesbIO NpoHHTerpHpyeM 
(6) no kpyry C,, rae p<. R. Mobi nosyuum Torfa cooTHoeHnve 


i [arte (Ar + 2Bs + Ct +2(8°— rf) ]dxdy+2l,=He (9) 
e 


(Bd 


i; = (2Dp + 2Eq + Fz — M)? dx dy. 


\\ oF 
Co 

[Ip 9TOM 

H,<HR<w (P<). 


Ymuoxxum papencTso (9) na pdp/eR, mpounterpupyem or R—e fo Rx 
yutem cuieqctBve 2. Mbl noutyyHM Torga, 4TO 


if ( p dp \\ [pete (Ar + 2Bs + Ci) + 2(s*—r1)] dedy < He. 


Re 
R-e Co 
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V3 storo HepaBeHCTBa M HeOTPHIaTebHOCTH COJePpAMMOTO KBapaTHbIX 
CKOOOK, OYeBHAHO, CyleqyeT, YTO TIpH JOOOM MOJIOXNTEJIbHOM R,<R cmpase- 


J\JIMBO HepaBeHCTBO 


\\ [ace (Ar +. 2Bs 4—Ct)? + 2. (8? — rt) | dx dy <Hr. 
CR 


Tlenaa mpeyesibHblii mepexoq R,—R, Mbl NpHyeM CHOBa K HepaBeH- 


cTBy (7). 

p) Jlanbnelimue BbIKayKH MpHBeqeM OCJIOBHO MO CTaTbe (7) (cTp: 
96—97). IIpeynonaras, 4TO Z YMOBJeTBOPHET JIMIb NepBbIM TpeM YCJIOBHAM 
TeOPeMbI, YMHOMKHM o6e yacTH ToxsecTBa (1) Ha Z M MpouHTerpupyeM no Cp; 


OyeM MMeTb 


(\ [2(Ar + 2Bs + Ct) + 2Dpz + 2Eqz + F2t|dx dy = \\ 2Mdx dy, 
CR as 


oTkyya 


\\z(4r + 2Bs + Ct)dxdy|< Nallzi (MI +llzl+ilel+lia.  o 


CR 


Tlanee, c MOMOIIbIO HHTerpHpoBaHusi MO YaCTAM HaXOQMM, TO 
\\ z(Ar + 2Bs + Ct) dx dy = — \\ (Ap? + 2Bpq + Cq?) dx dy — 
CR ee 
0A 0B 0B oC 
= ae PG, P+ apd ay 1p ax dy. 


Orcioqa, 3aMeyuas, uTo npu mo6om k > 0 
OA OB OB Ge \ 
z {a P+ wae epchas ape = 


<P CAY + y Hy Ae 


HW yuNTbiIBad (9), nomyyaem 


i (A oa +) p? + 2Bpq + (c —z) g|dxdy < 


<Nellzi {M+ z+ Well + ai} + Nok? liz. (11) 
B kayecrse k® Mbl MOXKeM B3sITb, HanpuMep, 2/y. Mbi Haiiqem. Torga B 
custy (11), uTo 
el +a |P-< Ma € lz]? + || 1 |P3. 
Tlosyuennpiii pesyibra Cc : 
Aare pesyJibTaT B COeMHeHHH c (8) H OKa3bIBaeT HepaBeH 


Marematuyeckuit wucrutyt um. B. A. Crexaosa TloctynHs10 
Axanemun HayK CCCP 17 XI 1958 


IMTHPOBAHHAA JIMTEPATYPA 


‘C.H. Bepuumteiu, H 
‘ . CcCJI€MOBaHHe H HHTerpHpoBanne Audpepenunabubix - 
HeHHH C YaCTHbIMH Tp OW3BOLHBIMH BTO ; 1908 
i j poro MopsAqKa d/IMNTHYeCKoro THNa, XapbKoB 
S.Bernstein, Math. Ann., 69, 82 (1910). Re la 
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Horaage Akagemuu uwayx CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 


10. A. BPYJHbIN 


MPHBJIMDKEHHE WEJIbBIMH ®PYHKUMAMW HA BHELHOCTH 
OTPE3KA HW NOJIYOCH 


(ITpedcmaeneno axademuxom C. H. Beprumetinom 80 IX 1958) 


HisBecTHo, uTo pH NowyyeHHH OOpaTHbIX Teopem no meTony C. H. Bepu- 
wireHHa He ylaeTCA, HCXOJA M3 Teopembl JI>KekcoHa JIA CPYHKUWH, 3aaHHbix 
Ha [—1, 1], monyauTb xapaktepucTuky AudepentuabHbIX CBOLCTB (byHKUHH 
Ha Bcem otpe3Ke [—I, 1]. 9ro caa3aHO c TEM OOCTOATEIbCTBOM, YTO B TeOpeMe 
JbKeKcOHa BCe TOUKH OTpe3Ka PaBHOMpaBHbI, B TO BpeMA KaK Np OKa3aTeJb- 
cTBe OOpaTHbIX TeOpeM MPHXOAHTCA MOmbsOBaTbCA HepaBeHcTBoM C. H. Bepu- 
uiTeHHa, B KOTOPOM BHYTPeHHWe TOUKH OTpe3Ka CYLULECTBCHHO OTJIHYAIOTCA OT 
KOHILOB OTpe3Ka. TlosTOMy JIA NOHO XapakTepucTHKH *yHKWHH Ha [—l, 1] 
HeOOXOMMMO 3aMeHHTb Teopemy JI »KeKcOHa Ooslee TOHKOH TeopemMol, AatlouleH 
Ha BCeM OTpe3ke MpHOM2xKeHHe TOrO 2%xKe NOpsAAKa, uTO H Teopema J]>KeKcona, 
HO Jlaioulelt yIyYWeHHbI MOpANOK y KOHWOB. ITO Gpiwio cyetaHo A. ®. TuMa- 
HOM B (+), OKa3aBIUMM cCJIeQyIOllylo Teopemy. 

Teopema (A. ©. Tuman). JIycmo f (x) umeem na [—1, 1] r nenpepore- 
HOlX npouseodnolx u o(f(?; h) =w,(h). Toeda cywecmeyem nocaedoeameso- 
HOcms mHoeouneHoe Pp (x) (n =0,1,...) u nocmoannaa C, He 3a6uCcKYaA om 


Xu nM, makue, umo 
C fg 2) a}\" [Op See xX 
Fe) — Pall <p (VIF +L) 0 (A 4 Bl) 


np x€{— 1], 1). 

B pambuetiiem A. ®. Tuman (*) mowyun oOpaTHble TeopeMbI, MO3BOIAI0- 
mulwe CYAUTb O AudpepenunasbHbIX CBOHCTBAX (PYHKUHH Ha BCeEM OTpe3Ke 
{—1,1] (cayga w(6) = 0¢ (0< a < 1) em. (°)). 

Tlepexoya K paCCMOTpeHhio MpHOsIM>KeHHA WeJIbIMM (pyHKIMAMH Ha 6ecKoHe4- 
HbIX COBePINCHHbIX MHOKeCTBAX, JI@KAUWIMX Ha BeULECTBEHHOM OCH, MbI CTaJ- 
KMBaeMCH C OOCTOATEJIbCTBAMH, AHaJIOTHUHbIMH OMMCaHHbIM (MO MOBO,Y aHa- 
J10roB HepaBeucTBa Bepuuiteliva cm. (*)). B HacTosmlel 3ameTKe MbI paccmaTpu- 
BaeM cuJlyual, Korga E—snellHocTb orTpe3Ka (a, 6) (qa  mpocTorl 
paccmaTpuBaem (—1,1)) u nouyocb x >0. B 9ToM cyyyae WMeloT MeCcTO cuJle- 
Jyoulve TeOpeMb!. 

Teopema 1. Ecau f(x) sadana na exHeuHocmu ompesxa (—1,1) (noay- 
ocu), umeem MAM fF PABHOMePHO Henpepwel6Holx U O2PAHUUCHHbLX NpPOUSBOOHELX 
u wo(f™; h)=eo(A), mo cywecmeyem nocaredoeamerbHocmo yYeAblx gynKyutt 
G(x) (0<¢<o) cmenenu <Ksu nocmonnnan C, He 3a6eucHYyaAoMm x Ua, 
makue, 4mo éecwdy Ha exewHocmu (—1,1) (noayocu) 6einoAHAIomcA Ke- 


paeexcmea 
PONE ES Bente 
F(x) — Ge(x) -<c (=! + 4) o (Tet + 5) 


o|x| o 


Vix cme a3 a 
(<¢(aaer te) °lareert)): 


Ip JoKasaTesbcTBe TeopeMbI 1 MbI MOJIb80BasIMCb OCOObIMH A{paMu 


+1 
K(w= \ op (De dd, 


=I. 


rye Ha ~(%) HaslOx%KeHbI HekoTopble orpaHuyenua *. IIpu atom K (uw) oOmaqaer 
co 


TeM CBOMCTBOM, 4TO \ K (u)u™du =0 npn m=0,1,2,...,2r +2. C no- 


—oo 
co 


MOL[bIO STHX Aep CTpousucb Werble PyHKUNA G, (u) = ( f (utt)K (st)dt, 
—oo 

KOTOpbIe JaloT JPKeKCOHOBCKOe Npu6MKeHHe Ha Bceli ocu. UroOpi nepeHTH oT 

BHEIUHOCTH OTpe3Ka KO BCeH OCH, MpHMeHAvIacb 8 By3Ha4uHaHd  (byHKUAs 


u=+Vx?—1. Torga, ecu f(x) uerHaa Ha mMHomectBe E£, To f (u) = 
=f(4Vuri+ 1) 3aaHa Ha BCeli OCH H OHO3HAUHa; AVIA Hee CTPOHM MOCJIeOBa- 
co 


TEJIbHOCTb YeTHBIX WeJIbIX (PyYHKWMH G, (u) =o \ f(z + t) K (ct) dt. Torga 
— OD 
Go(f; x)= G. (Vx®—1 )—rTakxe uempie tbyHKUMH, KOTOpIe JaloT Tpe6ye- 
Moe MpHOmmxKenne Ha E. Cnyya HeyerHoi dyHKuHH uw OOWMH cya CBO- 
AATCA K NpesblAyulemy. 
Jlia nonyueHuA oOpaTHbIx Teopem TpeOyroTca culeyroulwe TeOpeMbl. 
Teopema 2. Ecau 9(u) >0 — oepanuuennan Ha eceit ocu dyxkyua u 
OaA HeKomopoll yenot dyHKyuU G, (u) cmeneHnu < oumeem mecmo HepaseHCmso 


[Gs (2)|<e(u), —oomu<oa, 


mo Oana Go(u) umeem mecmo HepasexHcméo 


|Go(u)|<C,o (p(u) + Tro (93 u)), 


20e 
e i (Sey at, 
Io (9; u) = = ( 9(t -+u) (i 230 HLS) hk { (Set) at. | 
"00 —oo 


Tint Joka3aTenbeTBa JOCTAaTOUHO BOCNONb30BaTbCA TOMKJCCTBOM, CipaBex- 
JIMBbIM JIA BCHKOM OFpaHHYeHHO! Ha OCH LesOili cyHkunHn G, (x): 


Ge (ey = aa Get) eo) (eel oe 


ot 
rae | 8r0(t)|<1 
B MepvHOAWYeCKOM CJlydYae HMe€eT MeCTO aHaJIOrHuHOe TOM TECTBO: 


—0O 


ig (y) = eee ol F bees (x 25 t)g (t) psuuhi is es \- dt, 
2 


=f 


Pie] , (x) — TpuroHometpuyueckuii MHorowieH Nopanka <n, | grn(t)[<l. Hs 
STOrO MpefcTaBJieHHA MoOwlyuMM: 


* nen npumenenua stTux Akep- WA AOKasaTembcTBa Teopempr A. ®, Tumana NpHHaysie-— 
*xuT H. Hi. Axuesepy. 
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Teopema 2°. Ecau 9 (x) >0 — nenpepoienaa nepuoduueckan mynkyua 
nepuoda 2x u OAR HeKOMOpo2o mMpueoHOMeMpuYecKoz2o noAUHOMA nopAdKA Nn 
umeem mecmo Hepasexcmeo 


|Tn(*)|<¢(%), 


mo Oan Ty’ (x) umeem mecmo Hepaeercmeo 


A | Tn’ (x) | <C,n (9 (x) + In(¢; x)), 
L20e 
Co 202r +1) ee sin a 


ore Te Pee id 


du, 


In (3 x) = 


? 


el) le(etu) jae ig: 


nsint/. 4 


—TC. 


a (oe i du. 


nsint/ou 


C noMoulbIO TeopemM 2 uM 2° yjoKa3bIBalOoTcCA cyleqyrollue Be TeopeMbl, 
urpatollve povlb HepapenctBa C. H. Bepuuirelina mp o6pamenuu rteopemp 1 
u Teopempr A. ®. Tumana. 

Teopema 3. J]ycmo w(t) —nexomopoui modynrs HenpepoleHocmu wu Oaan 
yenot dynkyuu G(x) cmeneHu <o umeem mecmo Ha é6HeluHOCMU OompesKa 
{—1,1] (noayocu) Hepaeercmeéo 


[Gs (irs erie (-2er +4) 


o|x| o o |x| o 


Vx: AN Vee 4 )) 
(< (WS +=] off == ta]}- 


Tozda Onan G,' (x) umeem mecmo Hepagercméo 


oxic (Rat +s) "oa + ds) 


/ Va \ of Va 1 
(<¢(aaate) o(aarte)) 


ede C He 3agucum om x, Gz (x) uo. 
Teopema 3°. Ecau anee6pauueckuti muoeounen P, (x) cmenenu <n Ha 
{—1,1] ydosremeopaem nepaeencmey 


ealdiec lt uasuae via 


|Pal(xX)|< A neers 5 


20e w(t) — mModyAb Henpepolenocmu, mo 


ja 4 \r=1 Vi-x 4 
Pw in <c( UF 4 Sy of MH* 4 5), 
20e C He 3aeucum om x, P, (x) u n. 

Uacrubii cyuali Teopemb 3°, Korga w(d) = 6% (0<a<1), paccmartpHBa.- 
CA paHee B (°), 

C noMOlbIO TeopeMbI 3 nowyyHM CJefyroulve OOpaTHble TeOpeMbl, KOTOpbie 
aHaJIOrM4HbI TeopeMaM, NomyyenHpim A. D. Tumanom B (?): 

Teopema 4. Ecau Ona nexomopott dynkyuu f (x), 3a0anHO Ha 6HeU- 
xocmu ompeska (—1,1) (noayocu) E, npu nexomopom modyae HenpepotéHo- 
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cmu w(h) MmooxcHO YKasamb nocaedosamenbHocmb yerlx ynKyut Gz (x) 
(0<o< 00) makux, umo 
ah ee pe =| CE 
ro Gay <o(V=E4 4) (<o(Satas)) nme x62, 


mo cyiecmeyem makaAn nocmosnuan C, He 3aeucyaa om h, 4imo 


2 


o(f; ny<ch\2O du, 0<4<1ha- 
h 


Cuenctsue 1. Ecam mpm spimoumenun ycopuli Teopembl 4 uMeem 


2 
p\ OLY du = 0 (o(h)), 
me 
h 
TO 
o(f; h) =O(o(h)). 

Teopema 5. Ecau Oana f(x), sadaHHol Ha mom oe MHODKeCMEe, 4mo 

6 meopeme 4, npu Hexomopom modyae HenpepoleHocmu w(h), yOossemsop.sio- 
1 


Wem YCAOBUIO ed, MOKHHO YKA3AMb nocraedoeameAbHocmMb LYeALlx 


0 
gynkyult Gs (x) (0<.9¢<( 90) cmenenu He Bolle s maKUux, 4mo 


IF (2) — Ge (x) < as Ip 5) See = 


6 |x| o2 o |x| o? 


Z dias\2 x ey 
(i (GB thf CE a 
ONC ene oe epee. ia 
mo f(x) umeem na E r pasHomepHoO HenpepbleHblX U OepanuUdeHHex npous- 


BOOHDIX U 
h 


A 
0 (fF; hy-< hh joe du + \2 au 0<h< 1). 
2 


u 
0 


CnencetBue 2. Ecam f(x) yqopnerBsopser ycmoBuaM TeopempI 5 x 
2 h 
n\ 2 du =O(o(h)), Jo du = O(w(h)), 
h 0 


TO f(x) uMeet Ha E fr paBHoMepHO HelpepbIBHBIX H OrpaHHUeHHBIX MpOH3BO- 
HbIX, H wid f(x) uMeem 


o (7; h) = O(w(A)). 


Takum o6pa30M, Jia Moyet, yYAOBNeTBOPAIOMNX YCJIOBHAM CJeqcTBuA 2, 
Teopema | BMecte co cneqcTBHeM 2 ,aloT MOAHYIO XapakTepucTuKy qudppepeH- 
WMaJIbHBIX CBOHCTB f(x) (B OTHOWeHHH NopAqka). TakuMu MO,yJIAMH ABJIAIOT- 
CH, HampHmep, MOAysn w(d) = 6% (O0Macl). 

B 3aksiovenve BbiIparxaio TyOokylo 6sarogapHocts A. ®. Tumany 3a m0- 
CTaHOBKy 3aqauH HM OOcyxKeHHe pesy/bTATOB HacTOAUel CTaTbH Ha PYKOBO- 
MMOM HM CeMuHape. 

nenponerposckHit cembCKOX03AHCTBCHHDIii Ilocrymuso 

HHCTHTYT 25 1X 1958 


UHMTHPOBAHHAS JIATEPATYPA 


: 1 A.®. Tumaun, JLAH, 78, Nol (1951). ? A.®. Tuman, JLAH, 116, No 5 (1957). 
B. K. 1.3481, Usp. AH CCCP, cep. marem., 20, Ne 5, 623 (1956). “* H: WH. Axune- 
3ep, B. A. Jlesun, JAH, 117, Ne 5 (1957). 
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Aoxnage Akagemun nayx CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 


P. b. 3APXHHA 


O ABYMEPHOHM MPOBJIEME MOMEHTOB 


(ITpedcmacaeno axademuxom A. H. Koamozopocoim 10 X 1958) 


CoppeMeHHast MocTaHoBKa mpoOemMbl MOMeHTOB cylenyroulan. Tlycts R* — 
KOJIbIkO BCeX MO/JIMHOMOB P OT R MepeMeHHbIX (C KOMIMJIEKCHbIMH KOS(ptpHULHeHTAa- 
Mn); { (P)— suHehHEIM (byHKUMOHay, 3agqaHHblli B R*. C KaxkJbIM JIMHeLHDIM 
(PYHKUMOHAJIOM, 3aaHHbIM B KOJIbue R* Bcex NOJHHOMOB oT k nepeMeHHEIX, 
CBASHIBaIOT k-MepHy!O MpOOsIeMy MOMEHTOB MH TOBOPAT, UTO 3Ta MpoOIemMa MO- 
MeHTOB MoOpoxseHa PyHkuWMOHaIoM |. PewutTb ee AIA (yHkWHOHaa f —9TO 
3HaYHT paspeluHTb CJlexyollHe TPH Bompoca: 

1. Bonpoc 0 cyuecTBOBaHHH HeOTPHUaTeJbHOH BHOJHE aHTHBHOM (pyHK- 
WMH o, ONpeeJIeHHOH WH KOHeYHOH Ha CeMelicTBe BCex OoOpeJIeBCKHX MHO2KeCTB 
k-MepHoro 9BKJIMAOBa MpocTpaHcTBa, lalouleli HMHTerpasibHoe nNpexcTaBsleHHe 


cbyHKuHoHasia f (P) = \ P ds.’ 3necb wg — k-MepHoe 9BKJIM0BO MpocrpaHcrTsBo, 
© 
WHTerpayi MOHHMaeTCA B CMbICJe Jle6era — Crusptpeca. 
2. Ecnu PyHKuHA o CYyLeCTBYeT, CHHCTBeHHA JIM OHA. 
’ 3. TlocrpoeHue o no dbyHkuMoHay f, eC o CyllecTByeT. 

Ecau yuku o CyliecTByeT, TO MmpoOsemMa MOMeHTOB, NOpoxeHHad CyHK- 
WHOHaJIOM /, Ha3bIBaeTCA paspeluMOH, o —ee peluieHHeM. 

M3BecTHO, YTO H3YUeHHe OJHOMePHOH MpOOJIeEMbI MOMECHTOB CBOJMTCA K BBI- 
ACHEHHIO CBA3eH, CYLLECTBYIOLUX MexKAY MaTpHuaMH AKkOoOu, NOJIOKHTeJIbHbIMK 
(PyHKWMOHaviaMH * MW pelleHHAMH MpoOsiembl MOMeHTOB. 

Oxa3piBaeTCcs, UTO Tipd mepexogze OT OMHOMepHOrO CJIyyaA kK ABYMepHOMy 
XapakTep CBA3H M@EKAY MaTpHwaMuH HkoOH HU MOJO*KHTEIbHBIMK PYHKUMOHaIA- 
MM COxpaHseTcA, HO HapylaeTcaA CBA3b MeK]Y MOJIOXKHTeJbHbIMH (PyHKIUMOHa- 
JlaMH HW pelweHHAMH MpO6JIeMbI MOMeHTOB, a HMCHHO, CYLLeCTBYeT NOJIOMKUTEJIb- 
HbIM (pyYHKUHOHAa, JI KOTOPOro Npo6semMa MOMeHTOB HepaspeuiMMa. C nomo- 
UbIO STOO (pyHKUHOHaJIa yaeTCA NOCTPONTb Ba eHcCTBYIOLUX B rusbOepTo- 
BOM mpoctpaHctBe H 3aMKHYTbIX CHMMeTPHYeCKHX OMepaTopa, (OpMaJIbHO Tle- 
PpeCTaHOBOUHBIX Ha BCIOAY MIOTHOM B H MHOxKeCTBe, TAKHX, YTO OHH He MOryT 
ObITb PaClUMpeHb! JO PHMepMaKCHMaJIbHbIX MePpeCTaHOBOUHbIX OMepaTOpoB HH MpH 
KaKOM paCIUMpeHHH IpocTpaHcTBa. 

YcTaHOBUM CBA3b Mex]y JBYMepHbIMH~ MaTpHuaMH SKOOH MH MOJIOXKUTEIb- 
HbIMH (PYHKUMOHaJIaMH. 

Onpegeseuue. BemectBenHan Matpuua A = || Az \|e—1 HASbIBaeTCA JB y- 
MepHOH MaTpuuel AkoOu, ecau ee duemeHTb! Aj, OOsazaloT cuesyro- 
ULMMH CBOHCTBaMH: 3/leMeHT A;,, CTOAUIMH Ha MepeceyeHHH i-u CTPOkKH u k-ro 
cTolOla, eCTb MaTpHlla, coyepxKalllad i crpoK u k cTom6u0B; Aj = Ap: ; 
Azx=0O upa |i—k| > 1; Aggy —HeBbIpOmAaioulaacH MaTpHia MpH J0- 
6om Rk. 


* JIuneiiupili dbyukunonas f (P), onpezesennpii B R*, Ha3bIBAeTCA MOMOKHTCABHBIM, CCJIK 
f (P?) >0 ana Bcex PER, rae_R — KouIbuO BCeX MO/IMHOMOB OT k tlepeMeHHbIX C BelllecTBeH- 


HbIMH KOSPPUUHeHTaMH. 
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Onpegenenue. Marpausr A = |/Ax|| «1 B= ||B.x|| HaspiBaloTcA He3 a- 


HeBbIpO*KTaloulanca Mp mu060m Rk. 


Age 
BUCHMBIMA, eCJIH MaTpHia B, Par 


Muoxectso Bcex nap (A, B) He3saBHCHMbIX MepeCTaHOBOUHBIX MaTPHIt SAko- 
6u o603HauMM Yepes J. 

Onpexeneune, Ilapa (A’, B’) Marpuu Sxoou, rye A’ =||Azll, B= 
=||Bix||, HasbiBaetca yHUTAapHO 9KBUBameHTHOHM ape (A, B), ecu 
cymlecTByeT MocweqoBaTebHocTh {U ,)1. YHUTapHbIX MaTpHU, Ue nopayKa k Ta- 
kat, uro U,—egunnunaa matpuna, Aw =U;An Ur, Bi = U: Bix Uy. Bae- 
JleHHOe TOHATHe SKBMBaJIeHTHOCTH pa3OMBaeT MHO?KECTBO J ua xmaccpr (A,B) 
3KBUBAJICHTHBIX M@KAY coOoH map MaTpHI (BbIMOJIHeHHe AaKCHOM SKBHBAaJICHT- 
HOCTH o4eBHAHO). MuoxecTBO BCeX KulaccoB O6o3HauHM Yepes J. 

Paccmotpum R* npn k= 2, nepemenupie OyqeM O603HadaTb Yepes x HY. 
Kagan napa (A, B)€J ofso3sHayHO ompeyemsneT B R mocsleqOBaTeJIbHOCTb 
{E,},;° cuctem Fy MOJIMHOMOB, rye Kaman CHCTeMa E, cocrouT u3 Rk nouwn- 


HOMOB cTeneHH R—1 u £,=—1. Dru cuctempbr Fe oMnpesesAloTCA H3 COOTHO- 
1ueHHH 


XEp = Anp—Er—-1+ AgrEr + AreuEeu, 
yEn = Berar +BreEn + BerriEry 


NpW HadaJibHBIx JanHprx: Fy = 0, Fy = 1, Ary = Bio = 0. 
Kaxkyplii nommHom P, creneHu 2 u3 R* jonyckaeT eHHCTBeHHOe pa3JlowKe- 
n+1 


Hue TO cHcTeMaM nMomMHOMoB Ey: Py, = > Cix Ex, THE Cyy — OHOCTpOUHAaA Ma- 
ip 


Tpulla, comepKatlaa k cronOoB. 

Bpefem B R* ckaJIApHoe _Hpouspenenve mo dopmysie (P, Q) = SY Cure Tips 
ecau P= Mew Bates as Exe BotnouweHHe aKCHOM CKaJIApHoro MpoHs3- 
BeJeHHA JIerKO MpoBepsetcs. 

Tlononmnum R* mo HopMe, MopoxkaeMOl CKaJApHEIM mpousBeqeHuem. TTomy- 
yeHHOe rHbOepTOBO mpocTpaHcTBO oO603HauHM uepes H u G6yyeM FoBOpHTb, 
ae OHO MopoxweHo mapot (A, B). Torga {Ee}, — oproHopMasbHbIi 6a3nc 
BH. 

Ilonomxum f(P) = (P, 1). Torga f (P) — nonoxutTenbHbrii (yHKuHOHan B R* 
co cBolicrsamu f[ (P?) >0 ana pcex P=£0 u3 R uv f(l)=—1. 

MoxKHO NoKa3aTb, YTO YHHTAaPHO SKBHBAJICHTHbIe Mapbl HW TOJIbKO OHH M0- 
pox qaioT OWMH HW TOT xe PyHKUMOHaT. B cusy storo o dbyHKuMOoHame f Gy- 


JEM Tak?Ke TOBOPHTb, ITO OH MOpoKAeH Kaccom (A, B). 


Pwd 
CoorHecem Kulaccy (A, 8) nopoxqenHprit um cbyHKunonau f. 
Torya cnpasezuBa crefyioulad Teopema: 


Teopema 1. Coomnecenue kaaccy (A,B) nopoxcdennoeo um bynkyuo- 
Hana f YCManaBAausaem 63AUMHO-COHOSHALHOe CooMsemcmeue mMenCOY JAeMeH- 
mamu MmHoncecmea J U aNeMeHMAMU MHODCeECMEeA BCeX NOAODNCUMEeAbHOLX YHK- 
yuoHanoe, Ob radarolyux ceoticmeamu f (P?) > 0 daa ecex P =+=0 us R;f Gb hem. v 

H3yunuM cBa3b MEK MOIOOKATeEAHLIMH (PYHKLMOHaaMu u pelleHHaMH mpo6- 
JIEMbI MOMCHTOB. 

JlerkO ycTaHoBHTb HeKOTOpble HeOOXOAUMBIe YCNOBAA paspewmmoctu mpo6- 
JleMbI MOMeHTOB. JleiicTBHTeMbHO, IycTb Mpo6.leMa MOMeHTOB, mopowkenHad PyHK- 
iKMOHaIOM f, paspeuimMa M mycTb P—nponsBoubHbI HeOTpullaTe/bHbIi MosH- 
HOM us RK". Torna, ovesuquo, f(P)>0. B yactuocmn, [(P?)>0 aaa Bcex 
PER, v. e. f ~nonoxurespabiit dyHKtonas. 

VMspectuo ('), UTO B Cmyuae KOMbIa NOMMHOMOB OT OJHOH MepeMeHHOM M0- 


JOXHTEIBHOCTH (PYHKIMOHa/la ABJIACTCA TakxKe JOCTaTOUHBIM YCJIOBHeM JIA 


lina MpoOseMbl MoMeHToB. B culyyae, Kora YMCsO MepeMeHHBIX k>2, 


NOJOKHTEBHOCT (pyHKUMOHaIa yxKe HE SBJIAeTCA YyCJIOBHeM, OCTaTOUHBIM 
ANA PaSPelIMMOCTH MpOOJIeMbI MOMECHTOB: CYULeCTBYeT MONO*KUTEJbHLIT (pyHK- 
WHOHAI, [JIA KOTOpOro MpoOsleMa MOMeHTOB HepaspeliuMa. 

IIpopeyem moctpoenve Takoro *yHKUMoHaa ana k = 2 (aun k>>2 cyxK- 
WMOHA CTPOHTCH aHaJIOrH4HO). OueBuqHO, TO AA NOCTpoeHHA MoOsOxKUTeMb- 
HOrO (pyHKUMOHAaJa, [IA KOTOporo mpo6s1eMa MOMeHTOB Hepa3peuiuMa, JocTaTou- 
HO NOCTPOHTb NMOJOKUTEJbHBIA PYHKUMOHA, MPHHHMaloOuMii OTPHLaTeIbHOe 3Ha- 
YeHHe XOTH Obl Ha OJHOM HeEOTPHUAaTeJIbHOM TMosMHOMe. CyulecTBoBaHue TaKo- 
ro (PyYHKUMOHasIa BbITeKaeT H3 H3BeCTHOM Teopempl [usmb6epta. 

Teopema Tuapo6epra (2). Cpedu neompuyameronelx noaunomos Pay 
cmeneHu n om k nepemennorx cywecmeyem noaunom Pap, He npedcmaeumolii 
6 eude CYMMbL Keadpamoe noauHomoe. Hckawmuenue npedcmaéeasiom cayuau: 
k=l, n s060e; k sob0e, n=2; R=2, n=4. 

BosbmMem k = 2. Paccmorpum muoxecTBo Rp BCeX MOJIMHOMOB cTelleHH 1 
uz R uw ucculexyem ero crpyktypy. Ry — aHeliHoOe KOHeWHOMepHoe mpocrpaH- 
CTBO C OOpasyloulNMH xX, y, x?, ...,y". Baeqem B Ry SBKJIMJOBy HopmMy. Pac- 
CMOTPHM jJlasiee B R MHOxKeCTBO II, BCeX HEOTPHIaTeJIbHbIX MOJIMHOMOB crTene- 
HH f HM MHOMKeCTBO K, BCeX NOJIMHOMOB CTeNeHH A, MpeCTaBHMBIX B BHe CyM- 
MbI KBaJ[paTOB MOJIMHOMOB. 


Ilyctb n >6. Torga uz Teopempr Tusp6epra cuenyet, uTo Kn ecTb mpa- 
BUJIbHaA uactTb I,. [lepeiqem k 3aMbIKaHHAM 3THX MHOrKecTB. OueBHaHO, TO 
II, 3amMKHyTo B Ry. SamKHyTo WH Ky, HeusBecTHO. Ho moxHO MOKa3aTb, H 9TO 
CyllecTBeHHO, 4TO Ky eCCTb TaKKe MpaBHJibHawt yacTb II,, a HMCHHO, MOJIMHOM 
Tunp6epta Ppro€Kn U Pay€l,. C Apyroh cropoupl, K,u Il, aBastorca KOHYy- 
CaMH B CMbICJIe OObIUHOrO onpeyeeHHA, MpHyeM pH fm YeTHOM — TevIec- 
HbIMH. 

BosbmMem n= 6. Jlerko BuyeTb, uTO B Rg cyukecTByet JIMHelinbiit PyHKUM- 
oHan f TakoH, 4TO runepniockocth f = 0 oTfenseT Peo oT Keg, mpauem 
f(P) >0 aaa Beex P—0 u3 Kg uf (Pe2)<(0. W@ynKunonan f, onpegenen- 
Hpi B Reg, MposouKaeTcA C COXpaHeHHeM CTpOoroH MOJIOXKUTEbHOCTH JO JH- 
HeiHoro (pyHKWHoHaia fy, OMmpeseseHHoro Ix BCeX MOmHHOMOB u3 R*. 
Srot dynkunoHant f, oOOnaqaer cJenyroujumu cBolicTBamn: f,(P?)>0 aaa 
peex P+0 w3 R uu fy(Pe2)<0. na f, mpo6Omema MoMeHTOB Hepa3pe- 
iuMMa. 

TakHM o6pa30M, oKa3aHa CJleqylouad Teopema: 

Teopema 2. Cytyecmeyem cmpoeo noaooxcumeronoltt dynkyuonan, OAA 
Komopoeo npcOAema mMoMeNMo0B Hepaspeuluma. 

SametuM, uTO f,) MOXKHO CU4HTaTb HOPMHPOBaHHbIM, T. €. MOXKHO CUHTAaTb 
fy (1) = 1. 

PaccmoTp¥M Tenepb Mpo6.lemy MOMeHTOB Id nappl MaTpH (A, B). Tox 
fpoOviemoH# MoMeHToB id mapbl (A, B) HesaBHCHMbIX MepeCTaHOBOYHbIX 
MaTpum WkoOu moHMMaeTCA MpoOseMa MOMeCHTOB JIA MOpoxKeHHOrO ITOK Napon 
(pyHKUHOHa a. 

O6o3HauuM yepes (Ay, By) Kaky!0-HuOyb apy, MopoxkJatouly!o PyHKi{Mo- 
Hal fy). Torga mpoOviemMa MomeHToB IA Mapbl (Ay, By) Hepaspewimma. 

Ilycts (A, B) —mapa HesaBHicHMbIX MepeCTaHOBOUHbIX MaTPHUL Axo6u; H — 
mopoxaemoe et0 npocTpaHcTBo; A B—3ampikanua B H JMHeEHMHbIX OMepa- 
TOPOB, OMpemessembIxX B Oasuce {Fg}; COOTBETCTBEHHO MaTPHIaMH An Bs: 
Torga A u B—cummerpuyeckne 3aMKHYyTbIe OlepaTOpbl, (OpMaJIbHO mMepecta- 
HOBOUHBIe Ha BCIOLY MJIOTHOM B MpocTpaHcTBe H MHOKecTBE. 

Vispectuo culefylomee gocTraTounoe ycJloBMe paspelliMMocTH MpoOsleMbl MO- 
MeHTOB: eCJIM cyulecTByeT pacuiMpeHue H+ npoctpancTBa HH, B KOTOpOM AuB 
MOryT ObITb paCclUHpeHbI JIA THM€PMAKCHMAJIbHBIX TMepeCTAHOBOYHBIX OMepaTo- 
poB, TO mpoOsemMa MoMeHToB Jia Mapbl (A, B) paspewinma. OueBHyHO, TO 
onepatopp! A, u B, He MOryT ObiTb paciMpeHbl NO THMepMaKCHMAJIbHBIX mepe- 


CTAHOBOUHbIX ONepaTOPOB HH IIpH KaKOM paciuupenuu IIpOCTPaHCTBa. 
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TakuM O6pa30M, JOKa3aHa CJleqyloulad TeopeMa: | 
Teopema 3. Cywecmsyiom 06a CcummempuuecKUux 3aMKHYMbLX Onepa- | 
mopa, PopManoHo nepecmanosouHolX Ha BCrodOyY NAOMHOM 6 NpocmpancmBe A 
mHoocecmee, MAKUX, UMO ONU HE Mozym OolMb pacuuUpeHel OO eunepMaKCUMAAD- 
HblX NePCCMAHOBO4HOLX ONepamMopoe HU NpU KAKOM pacluuUpeHUu Npocmpaxcmed. | 

TlocraTouHoe yCOBHe paspelIMMOCTH MIpOOseMbI MOMeHTOB JlaeT Teopema 4. | 

Teopema 4. Ecau mampuya A oepanusennas, mo npobsema momeHmoe 
dan napot (A, B) umeem  pewwexrue. 

Ecau, Kpome mozo, onepamop B eunepmakcumaabHolii, mo peiuenue eOuH- 
cmeenHo. Ecau B He eunepmakcumanoHolll onepamop, mo npobsema MomeHmoO. | 
umeem OecKoHe4Hoe mMHOH#CeCMBbO Pell? HULL. : 

B loKkasaTebcTBe STO TeOPeMbI HCMOIb3O0BaHbI JOCTAaTOUHbIe YyCOBHA 
CylleCTBOBaHHA TMepeCTaHOBOUHbIX THMePMAKCMMAJIbHbIX PaCclIMpeHH y Mapbl 
CHMMeTPHYeCKHX OMepaTopoB, NpHHaynexamue M. C. JIupumuy (*). 1 

Bpipaxaro OmarogqapHoctb WM. M. Tenpdanyqy 3a NOMOUb HM COBeTHI TIpH 
BbHIOIHCHHH 3TOM padorHl. , 


JIumeukui rocylapcTBeHHbIi ; Iloctynu0 
mewarorHyeckHit HHCTHTYT 16 IV 1958 


UWHMTHPOBAHHASA JIHTEPATYPA 


uu HH: MW. Axnwesep,, Yen. Marem..Hayk, 9,126 0941)... * D. Hil biewetyoMathe 
Ann., 32 (1888). * M.C. JIug@uuu, O 3epKambHo conpsxKeHHbIX H CAMOCONPAXKEHHEIX pac-. 
WIHPeCHHAX CHMMeCTPHYeCKHX OMepaTopoB, oOOpa3y!oulHx MpocTylo CHcTeMy, H O HeKOTOPHIxX ux 
npHMeHeHHax, JloKTopcKad fucceptauna, Batpam-Ann, 1944. 
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oxrxayo Akayemun nayr CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 
B. K. 3AXAPOB 
NEPBAH KPAEBAS 3AQAUA JIS) YPABHEHHH 
IJIJIMMNTHYECKOLO. THA BTOPOFO HW YETBEPTOLO MOPAAKOB, 


BbIPODKAAHOLUMXCA WJIH WMEFOULMX OCOBEHHOCTH 
B KOHEYHOM 4NCJIE BHYTPEHHHX TOYUEK OBJIACTH 


(I]pedcmaeaeno axademuxom C. JI. Co6oneeuim 8 X 1958) 


PaccmatT pHBaeTcx ee tae 3afava JIA eas 


Lu=s (ou x) +5 ae 2 Ox 55 (b2 a) ce 5 A (61: x) ai oy 57 (Oe 5a) | 
ee t+ be 5 + bu =h,, (1) 
Luss — fee (@111 xa) G aay (aia gear ) i yi (aoe a) i 
+5 Gray (tue Se) + 3 i (ems gray) + ay(te aror) + 
= - soe Ce oa a) a> ai ax8 sae Qy12 a dy + Qy22 ai yew! m5 ae 
Jats Fo lias a 4 yea + Ah 5 ante, (2) 


3JIMNTHYeCKOrO THNa C JBYMA He3aBHCHMbIMH Ile peCMeHHbIMH, BbIPO?K JalOllluxcsi 
WJIH WMeIOWIHX OCOOeHHOCTH B KOHEYHOM UHCJIe BHYTPeHHHX TOYeK oOOsaCcTH. 
YpaBHeHHA paccMaTpuBaloTca B KOHeUHOH OOsacTH’ D’, orpaHWueHHol 3aMKHy- 
To KpHBol I’, aa KOTOpol HMelOT MecTO TeopeMbI BJlOxKeHHA C. JI. Co6o- 
jiepa (1). J[sit mpocTOTbI H3yIO%KeHHA OyeM CYHTaTb, YTO YPpaBHeHHA BbIPO*Ka- 
1OTCH B Hauasie KOOPAMHAaT MH YTO NOsHaA rpanuya ectb I’ =I” + (0, 0). O60- 


3HauMM [u, Vv] = \\ uvdx dy, a uepe3 L2,(s), o = a(x, y), (x, y)€D’, mpoct- 
D' 

paHcTBO. (pyHKWH, CYMMHpyeMbIX B KBajlpaTte mo OOlacTH D’: [su, u] <-+ oo. 

1. Tlycrb na KoaddunvenTb ypaBHenust (1) HanoKeHbI Cvlelyioule OF paHh- 


YeHHS: 
cits <bn< Gis, se <b <S Cae i Ve ais 
1-*h, r—“bys, r—%byg HempepbiBHb! BD’ = D’UT, ‘ecan a<0, uw bn, O12, 22 
HeMpepbIBHbI B D’, ecm rap bi, O12, bo2, 61, bg HenpepbIBHO WHddpepeHuHn- 
pyempl B D’> = D'n (fae re 6>>0 u smto60e; b) HenpeppiBeH B D’. 
B kaxkol TOUKe OOacTH oe 
By, 43% y) Ont? + Ove boot? > .O npn. &? + 7? > 0, 
IpH¥eM 3HakK paBeHcTBa JocTuraetca B TOUKe (0, 0) HW JIHUIb MpH % > 0. 
piles ae TakxKe, 4TO JIA moOObIX &, 7 
(eee CBE, Yate Y), ee 0, 
a fpH «>0 B HeKOTOpoH oKpecTHOcTH TOYKH (0, 0) wMeeT MecTO HepaBeHCTBO 
byx + boy > —c8r* (In| Inr|)~ 


rye ¢,; >>0 nu mmo06oe. 
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[leppasl KpaeBast 3afaua fist ypaBHeHusa (1) C OHOpOAHBIMH rpaHHdHbIMH 
YCJIOBAAMH CTABHTCA CJIeyIOULMM OOpasom: MUleTCH oOoOmleHHoe peileHve ypaB- 
yenua (1),B cyyae «<0 o6pamaiomeeca B HyJIb Ha [= I’ + (0, 0),B cayuae 
x> 0 oOpantaroujeecs B HYyJIb Ha I”. [Ipu a >0 HuKaKUX YCOBAH B TOKE (0,0) He 
ganaetca. BBowatca (*) npocTpaHcTBO Q u mpocrpauctso R c MeTpHkKoi, 3aqaH- 
HOH Yepes CKaIApHoe MponsBefeHue 


f Ou Ov by2 Ou Ov by. Ou OV | 
\Gu, Gol =\\ [on 5s oe + ae 2g “3 pba aa an oe dx dy . 
1 pX4 


Ha ocHOBaHHM TeOopeM BJIOXKCHHA, JOKa3aHHbIX B 3aMCTKe (7), dyHKuMH ubQ 
yAOBJIeTBOpMIOT TpeOyeMbIM TpaHHWHbIM ycoBHAM. OOpatjeHHe B HyJb Ha 
MOHMMaeTCH B CpeHeM. 

[Ip ccbopMysimpoBaHHbIX BBILWe YCJIOBHAX MO OOOOULEHHBIM pellieHHeM Mep- 
Boll KpaeBoii 3a2auH Ja ypaBuenns (1) B cayyanx% << Ona > O nOHuMaeTCA Takan 


(byukuna uw EQ, aro Aaa moo pynkumn v EQ nu oOpamatoulelica B HYJIb B He- 
KOTOPpOH OKpecTHOcTH TOUKH (0, 0) BbIMOJHeHO HHTerpaJibHOe COOTHOLICHHE 


[ia o| =— {Gu, Go| —|u, be + bs =| + [(e — a 0]. 


Teopema 1. Ecau, Kpome nepe4ucneHHolx é@ollule yCcnoeuu, npu «<0, 
6 HeKOMOpoll OKpecmHocmu mouKu (0, 0) BolnOAHEHO YCAoBUe 


byx + boy > — cPr* 
u 6 O60uUx cay4anx (4=0) Ona KazcOol mowKu uz O6aacmu D’ 


Al 0b; 4 Ob2 
ZOx 2 dy 


by < 0 ’ 
mo nepean Kpae6aAn 3adaua 6 YKA3QHHOtL 6blile NOCMNAHOBKe, UMEeetn eOuHcméeH- 


Hoe Onn moboli npasoli uacmu hy (x, y)€ Lp: (9-1), ede o — eecoean ynKyua, 
onpedeneHHan 6 meopemax Bnoocenusn (?). 
2. Ilycth KoacpHuMeHTbI ypaBHeHun (2) yOBJIeETBOpAIOT YCJIOBHAM: 


2 2 2 ; 2 sarki cok 
C* S Ay K Cyr®, Cor® < Aao0n < Cor*, P=Verr x: 


@1111, 11125 1212, A1222, Asoo. HenpepbiIBHbI B D’, ecmm a >0, HW r-*Q4434, 


T~*Qy 112, 1—*Ay212, F~*Ay209, 1 *Azo09 HENPepbIBHbI B D’, ecw &< 0; Qy341, i112, 
@y212, Qy222, Aze02, A411, Aig, Ao ABA MbI HelpepbiBHo AuddPepentupyemp: B D'S; 
Q111, A112, Ay22, Azeq TPWKAbI HenpepbiBHO Auddbepenuupyempr B D’>; ay, as 
HenpepbiBHo udpepenunpyempt B D> uv a, HempepprBen B D’>. B Kaxoit TouKe 
o6sactu D’ 


: = 4 2-2 4 3 
AS (ep eek Y) = Qyiirbi + Ayero8 Es + Aze00 + G1440618 + Ay9998 1&3 >0 


_TIpH +e > 0B cayyae « >0, mpnsem 3HaK paBeHCTBa JOCTHraeTCs JMUIb 
B TouKe (0, 0), uw r-*A*(&, €&; x, y)>0 npw +8 >0 B cayyae a< 0. 

Teopema 2. a) Tycme npu«>0 dara awboix OelicmeumensHulx uucer 
bi, &, &-+&>0, @opma A*(E, &; x, y)>0 Aan ecex (x, y)ED’, 2de snax 
paserxcmea Oocmueaemca auto 6 mouKe (0, 0). Cdenaem sameHy & = &y4, 
Ef =Es, EX =beo. Toeda cyiwecmeyem Oocmamowno eaadxan PynKyun 
h= h(x, y)makaa,umo Oana ecex (x, y)ED' gopma 


B (Eu, €12, €s93 x, UY) AA Cine Sia; cans y) + (Eo — Exabee) = 


= 22 ) 2 
== Q1111811 + (Grex ++ A) Gia + Ggooeboo + Arzsokib1g + Aissatisfeo — E1622 > O 


VU { 2 2 2 . uv 

pu Ei + Ei + Goo > 0; E11, E12, Ge, — mobwe OelicmeumenbHole 4ucaa, npuwem 
SHAK PabeHcmea MoemM OOCMUZAMbCA AULb 6 MoUKeE (0, 0) 
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6) Hpua< 0 us noazoseumenonott onpedeaennocmu dbopmot r-*A* (€1, 2; x, y) 
npu (x, y) € D’ caedyem noarostumenbnan onpedercnnocme gopmot 


r—*B (Eur, 12, 29; X, y)==r—*A? (Eun, E12, E03 *, Y) AY (Ete — €11822), 


20e 4 =i (x, y) —Aocmamouno enadkan dynkyua u (x, y) ED’. 


Bsogstca (*) mpocrpancrBo Q, u mpocrpanctBo R, c MeTPHKOH, 3aj,aHHOn 
yepe3 CKaJIApHOe MpoH3BeeHHe 


Pt 0?u 020 Cu dv O?u O?v 

{Gu, Go = \ [aun Oe Oxt ++ (Q1212-+A) Ox Oy Ox dy + Ae202 ay? ay? 
we Q4112 02u =O?” zt Q)412 O7u o’v ae Qj222 Ou 0?u Q1222 O2u dv 
2, ax? Ox oy 2 Oxdy ox? 2 dy? Ox dy 2 oxdoy oy? 


A Pud?o A Cu Ov 
2 Ox Cy s2 Oy? Ox 


|ax dy, 


4YTO BO3MOX%KHO B CHJly Teopembl 2. Syecb u Jaslee mpHa<0 =r. 
Byem npeynonaratb, uTO AIA mOOBIX £11, E12, Foo 


(sh =f sé ae E50) r* <C.B (E11, €12, G0; x, y), C3r* SA. +A<K ae 
Bpeyem o603HayeHHaA: 


Oa da 02a Oa Oa; 0ay; 02 A29 07a». 
N —_ eS ded ON as Sethe I) 111 112 ae . Sas oE22 ae hha) 222 4 122 
pe 1 ax oy pea ay dy’ Ne = Gs oy sas dy? " Ox dy 

Az Oai11 00419 ve Oa229 OQj29 = 

My, Se 2 Ox + oy i Q11, M, eS Z oy = Ox Azo, 
Oa = da = 
My. = ee —Q, May = a — Qo, 
1 022 = 4 0r - 1 0? 


pee ERO "75. ough) Mia Gal ary * pee Oa We a aaa 


Tleppaax Kpaepan 3afjaua C OHOPOAHbIMH TpaHHYHbIMH yCJIOBHAMH CTaBHTCA 
CJIeJYIOWIMM OOpa3som: 

IIpy «<0 umertca o606meHHOe pelleHHe ypaBHeHHsA (2), oOpalijalomeeca 
B HyJib Ha T= I’ + (0, 0) BMecte c nepBbIMH MpoOv3BOJHbIMH. 

Ecam np «> 0 B HeKoTopoH oKpecTHocTa TouKH (0, 0) BbINOHeHO sH60 


Nyx+Noey>— crt? (In| Inr|)—* ana a2, (3) 
Nyx+ Ney > —c? | Inr|[t(in|Inr|)—* ana a = 2, 


rye & — j060e MOJO*KUTeIbHOe YHCVIO, H60 


A112 Ay22 Mie 


Q112 A122 
Ayoy <O, > 0, Y | Qi22 3Q222 M2 | <0, 

422 3A222 

My Mz —Ne 
3a 3411 Aue Mi 
11i 2112 we 

ayyx <0, >O0, * Jane ais, Mor <e0; 

Qy12  Qy22 | 


Mi Moi — M1 


MpHueM 3Hak paBeHcTBa B (4) MoxeT AOCTHraTbCA vIMUb B ToUKe (0, 0), To 
mph O<a< 2 umerca o6o6meHHOe peuleHHe ypaBHeHuA (2), OOpalllaromeecs 
B HyIb Ha T =I” + (0, 0), npousBoquaa mo HopMayM KoTOporo OOpallaetca 
B HyJb Ha I’; npu a >2 umerca O6o6uleHHOe pelleHHe ypaBHeHHs (2), oOpa- 
arouleeca B HYJib Ha TI’ BMecte c Mpon3Bo,HOli no HopMawH, B TOUKe (0, 0) 
HHKaKUX YCJIOBHH He 3ajjaeTcH. SamMeTHM,YTO TpeOyeMbIM paHHUHbIM YCJIOBHAM 
yoBseTBopstoT (byHKuHH u EQ, (7). OSpamenue cpyHKUHH MW HX MPOW3BOJHBIX 
B HyJib Ha I” noHMMaeTCA B CpeqHeM. 

[pu ccbopMy/IMpoBaHHBIX BbIIle yCJIOBHAX MOA OOOOLIEHHbIM pellieHHem 
nepBo KpaeBoh 3afaun jl ypaBHeHHA (2) mpa.#<O 4 mpx «> 0 noun- 
maeTca Takaad (pyHkuna wu € Qy, yro Aaa mO6OH cyHKuHH v EQ, un obpalttato- 
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Terpavib- 
ujelic B HyJIb B HeKOTOPOH OKPeCTHOCTH TOUKH (0, 0) BbInomHeHO HMHTErp 
HOe COOTHOLIeHHe 


f) 020 0?0 
(A; 0) = —{Gu, Gv} + EE » "N19 + 12 ay 2s 


+ [B.S — aa) 5 + (aetna + 

+ [B. (2 2g + a) 3+ (a) + 

+ [se (Ge ae ae = = “| o| fee E » A229 a + Ay22 a SS 

+ (8. (Sae 4 Gee — Se — 8) 0] +H (oa) 
—|u, a, 2 + a, 5). 


Teopema 3. /Tycmo, Kpome nepeducreHHolx Bole ycaosull, @ HeKOmMOpotu 
oxpecmuocmu mouku (0, 0) npu a <0 6olnozHeHO Aubo 


Nix + Ny > —ere, | Myx + Myy|+| Mey + Max| <err™ 


> 


| @y11 | + | Qure| + | Gree | + | Geoe | er Se (5) 
Aubo (5) u (4), a npu a > 0 auéo (3), 
! yaa | + | @tra | + | Qree | + | Qo22 | < c?r*—4 (In j In 7 |)—* npu a2, (6) 
(111 | + | Qize | + | ree | + | de2g|< c?r | In| (In| Inr |)—* pie == 2; 
[Myx + Myyi ++ | Moy +-Myx |< cr? (Inj inr |e npu a2, 
[Mix Moyle Mey Marl Screen, Unine )e npu «= 2, 


auoo (4) u (6), 2de &; >0 u awboe. Ecau, Kpome moezo, 60 6cex CAYydaanx 
(1=0) Ons abot mouku u3 o6aacmu D’ 6bydem eoinoaneno 
1 0a, 4 Oa 4 07a 07 a12 1 Par, = Panay Ys 
LSS Gea ay 2 ORM eMart oS Gute © oe 
1 Odie Ls OP ayjo9 A Oar02 <0 
Jy OM Gis Al 20800) al Din Oia aoe 


33 0a414 4 Oa119 = 38 OAy29 ‘1 Oa, = - 
OY, aD oy yy Oe D oy *- 2 ax Az, <0, 


Ox 
3 0a j 1 dan. a (+ OA209 A dae. = )- 
(+ dx | 2D oy a1) a, ea q 


2 Ox pe 
1 dais 1 Oa. - \2 
ae gee ae ay 8, 


mo nepean Kpaesanh 3ada4a 6 YKa3aHHOw eollle nocmanoeKe umeem eduH- 
cmeeHHoe peenue Ord aroboti npaeoti wacmu h€ Liy (351), 2de 59 — BeCOBAA 
PYyNKYyUA, ONpedereHHaA 6 meopemax Baoocenus (2) 

HoxasatejibcTBo Teopem 1 u 3 npoBogures (PYHKUMOHaJIbHBIM =MeTOJOM, 
Kak B paOote M. H. Buunxa (3). 


Tlombsytocb culy4aeM BbIPasHTh 6arosapHocTh aka. C. JI. Co6onepy, nox 
PYKOBORCTBOM KOTOporO OblJIa HallncaHa HacTOsMaA paorTa. 


Maremaruyeckuii wucTutyt um. B. A. Crekaopa . Tlocty nusto 
AkayemHH Hayk CCCP 3 X 1958 
IHTHPOBAHHAA JIMTEPATYPA 


‘C. JI. Co60aeB, Hexoto 


{ Pbl€ TIPHMeCHEHHA (PyHKUMOHAbHOrO aHawu3a B MaTeMaTH- 
weckou dusuxe, JI., 1950. 2B. K. 3axa pos, JLAH, 114, Ne 5 (1957). 3M.H. Bu- 
Gru k, Martem. cOopx., 35 (77), 513 (1954). . zt 
EO 


Hoknane Akanemunu Hayk CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 


r. KAHIFPO u C. BAPOH 


MHO)KUTEJIM CYMMHPYEMOCTH JIA DBOMHbIX PAOB, 
. CYMMHPYEMbIX METOJOM 4UE3APO 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoetim 3 XII 1958) 


B tO BpeMA KaK Jd HaXOXKMeCHHA MHOXKHTeeH CXOJHMOCTH ABOMHBIX 
PAQOB CYLIeECTByIOT HeKOTOpble OOulMe MeTOYbI (7,°), COOTBeETCTBYIONIHe MHOKH- 
TeJId CyYMMHPyeMOCTH * 10 CHX Op He M3yueHbI axKe B CuyYae KOHKPeTHbIX 
MeTOJOB CyMMHpoBaHHa. Lieb HacTosLel 3amMeTKH — yCTaHOBHTb HeO6XOJMMBbIe 
M JOCTaTOUHBIe yCJIOBHA JIA MHOXKHTesIeH CYMMHPyYeMOCTH JBOMHbIX pA,OB 
B CJlyuae MeTOJa cCyMMupoBaHHa Uesapo. Tounee, paccmaTpupaetca cyleqyio- 
lai MpoOJieMa: KaKHM YCJIOBHAM J[OJIKHA YJOBJIETBOPATb BOliHad mocweNo- 
BaTCJIbHOCTb {Emn}, UTOOb! AsIA m060ro CF’ °_cymmupyemoro (JIM Cy’ ®-cymMn- 

co oS 
pyemoro, uu C”®-orpannyennoro) psa Umn PAL » EmnUlmn OblJI CYM=- 
m, n=0 m, n=0 

MupyemM MeToJoM C™ : (umm Cf*, ua CY *). TIpx stom npemnosiaraeTca, uTO 
a, B—wenble H Y, 5—TIPOH3BOJIbHbIe BeLLECTBeEHHbIe 4HCa, YOBJIeTBOpAIO- 
uve ycnosuio O< x, 5<a, B. 

_ JlocraBmeHHyro mpoOsemy HeTpyHO cBecTH K UcCceqOBaHHIO HeEKOTOpOrO 
MaTPHYUHOTO MpeocdpasoBaHHA ABOMHOH MOCeqOBaTebHOCTH B ABOHHYIO Mocwe- 
JOBaTeIbHOCTb. JTO mMpeodpa3s0BaHve OJKHO YOBJIETBOPATb H3BeCTHBIM 
ycnopuHam TamywibToHa (°), COOTBeTCTBeHHO H3y4¥aeMOMy THIy MHO*KHTeeH 
cymMmupyemoctuH. [loayuaemble TakKHM OOpa30M YCJIOBHA, ABJIAIOWWMeCA HeOO- 
XOJMMBIMM HM JOCTATOUHbIMH JIA TOTO, UTOOKI Emn ObLIH MHOXKUTEIAMH CYMMH- 
PYeMOCTH PaCCMaTPHBaeMbIX THIIOB, OKa3bIBaIOTCA, OHaKO, HesdPeKTHBHBIMH 
B TOM CMBICJIe, YTO HX MpakTHyeCKH TpyZHO MpoBepsATD. 

B paGore (!) JaHbl HeOOXOAMMbIe YCIOBUA QI MHOXKUTeeH CYMMHpyeMOcTH 
JBOHHbIX PAXOB OTHOCHTEIbHO JOBOJIbHO WHpOKOrO KJlacca Me€TOJOB CYMMHpo- 
BpaHua. W3 sTHX ycJlOBHii B CJlyuae MeTOa CyMMHpoBaHua Uesapo 6e3 Tpyfa 
MO3KHO BbIBeCTH Ooslee aiieKTHBHbIe HeEOOXOMMble YCOBHA. OKka3blBaeTca, 
yTO HalileHHble TAKUM O6pa30M HeOOXOZMMbIe YCIOBHA BeKYT 3a COOOH He {p- 
(PeKTHBHbIe YCJIOBHA, O KOTOPHIX Ula PeYb BbIIWe, H ABJIAIOTCA TEM CaMbIM H 
JOCTaTOUHbIMH JWIX MHOKUTeeH CYMMHpyeMOCTH COOTBeTCTBCHHBIX THIIOB. 

Jloka3aTeuIbcTBO MoceqHero YTBeEpXACHHA TpeOyer MOBONbHO 3aTPYAHHTEUIb- 
HbIX BbIYHCAeHHI, pH KOTOPbIX CYULeCTBEHHY!IO pOMb UIpaloT cuexytoulHe 0600- 
ULCHHA M3BeCTHOM sIemmbl AngepceHa (*) Ha ABOMHbIe pAMPI. 

JlemMa ,l. Ecau npu a, B >O0 6oinozHenel ycaoeun 


co 


Sm +8 (A +1) Aine Pen | < 095 (1) 
re OU: (2) 


* B wacToAuleHg3amMeTKe MbI IIpHjep2KHBaeMCA ompefe.leHHH H TENS HCMOJIb30- 
paHHHXx B (2). [ipa 3TOM MHOXKHTeH CYMMUpyeMOCTH BTOporo pola 3aMCTKH (?) HaspBatoTca 
IPOCTO MHOXKHTeJIAMH CYMMHpPYeMOCTH, a MeTOJ| CYMMHPOBaHHA UYesapo nopaszka a, 8 o60- 
-Hayaetca yepe3s C® ® pmecto C B (). 
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mo uUmMeem- 


3} (m+ 1) 2+ 1) [ABE enn | < 20 (ie 
m, n=0 

3 (a+ 1) irene | = Olle ad (-1<k<a, 0<1 <8); 
m=0 

Sint 1)? | Aten | = O (+ 1)* (0<k<a, —1<l<f); 
hal = O[(m+ 1)* (n+ 10) (O<k, l<a, B). 


Jlemma 2. Ecau npu a, B> 0 6einonnens ycnosusn (1), (2) u 


lim tan = 0 (m= 0; ieee); 


por (3) 
Himotin 0) tea 0, lee): 


mo nnud<k, l<a, B umeem: 
lim (2+1)) 3 (m+1)*| Ann emn | = 05 
n-co m0 


lim (m+ 1)" 3 (a +.1)'| Minn 8m | = 0; 


n=0 


rf —- lim dm 4219" Ges 1 Atene nn =: 
m, n-oo 


OnvcaHHbIM CHOCO6OM MOXKHO OKa3aTb CJleyIOlulve TeOpeMBl. 
Teopema 1. JIzA mozo 4mobbl 6CAUYUHNOL Emn OOLAU MHORCUMCAAMU CYM- 
: 8 : 8 : i 
Mupiemocmu Munoe: a) (C?*, C**), 6) (Cee CY), B)(Ge, Ge), gee 
o6xodumMbi U OOCMamo4nol ycaoeua (1) u 


Sane Olin ly ine le) (m, n= 0, 1,...); 

SM (+ 1)*)AnP en | =Ola+ 1") (2=0, 1, ...); (4) 
m=0 

Yi (A+ 1)? [Anema | = Ol(m+ 1") (m=0, 1,...). 

n=0 


Teopema 2. J[na mozo 4moObl BeAUUUHOL Emn OolAU MNORCUMeAAML 
° a, » § , ’ 5 
cymmupyemocmu munoe: a) (Cz, C™°), 6) (Ce, Cx ®), B) (Che, Ch etry: 
oOxodUMbL U Oocmamounel 6ce yCAocEuUA mMeopemoL 1 U, KpoMe HUXx, 6 CAYyUanX 
a) u 6) ycaoeun: 


lim (n+ 1)? * Aen =O (m=0,1,...) 
lim (ro +. SST AR ees = 0-4 (ss 0, 1,08 .), 


a 6 CAYyYae B) YCAOBUA 


lim (2+ 1)? emn =O (m=0, 1,...): 


n—oo 


JUL ainddsdinarenqoe-w (0 el ean 


m—>oo 


Teopema 3. Jaa moeo umo6or 6enauuunol Emn OblAU MHOMCUMeAAMLE 


cymmupyemocmu munoe: a) (Co*, C%*), 6) (C%®, Ch yay (Cee 2), 
HeoOxoOUmbl U OocmamouHol ycaoeus (1) u 


lim (a +°1)°-° dy} (m+ 1)*| Ae Sma == 0, (5) 
n>oo m=0 
- =) 
lim (mt  1)°% Sf} (te 1)? ART ern | = Oe 
m—>co nO 
Ten et) eee eee), (6) 


Sameuanue. Ecnu 6=8, To moxem: 1) B Teopeme | tTpe6opatb BBI- 
NOJIHEHHA YCJIOBMA (4) nHWb Aa nm =O; 2) B Teopeme 2 oT6pocuTs ycioBHe 
(4); 3) B Teopeme 3 ycnosue (5) 3aMeHHTb ycsoBHeM (3). 

AnaJIOrH4Hble YMPOWeHHA MOXKEM CeaTb HM Mpu y= a. 

Ecm ofHOBpemMeHHO y=a u 6=8, To B Teopeme 3 MOxKeM, KpoMe 
yKa3aHHbIX YMpOUleHHH, ycsloBHe (6) 3aMeHHTb ycsoBueM (2). 

M3 yka3aHHbIX pe3YJIbTaTOB JI€rKO BbIBECTH COOTBeETCTBCHHbIe TeOPeMbI 
Xapgu (*), Kownma (8), Tamunproua (°), Mypa (?) wu Kanrpo (1,2) qua MHo- 
*KUTeeH cxoAumMocTH. IIpu stom pe3yuibTaTbI paOoT (1°) MbI NomyyaeM JIMLIb 
yaCTHUHO, HOO B HUX HCXOAAT U3 Gonee OOMLHX NpesNonoxKeHHH: B (3) a u 
B — su0ObIle KOMMVJICKCHbIC YMCA, BeILECTBeHHbIe YaCTH KOTOPbIX MOJIOXKHTEJIb- 
Metjea’ Bp (437) 0 <a, Ber 

[IpumMep. Beauuunpt (m+ 1) *° (n+ 1)~* (s,t=+£0) torga u Tomko 

a, B vy, 5 a,B vy, 6 
TOrla ABJIAIOTCA MHOMKHTeAMH CYMMHpyemMocTH THMOB (C;'", C””), (C;’", Cs’) 
ne (Ge Saw ane ae ecw Ss, t >a—vy, B—54, HM OCTaNbHDIX PaCCMOTPCHHBIX BBILLe 
6 TunoB, ecu s, tf >a—y, B—6S. 


TaptyckHi rocyapcTBeHHbli TlocrynHu10 
yHHBepcuTer 31 I 1957 
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fode, 1921. °®H.J. Hamilton, Duke Math. J., 2, 42 (1936), °%H.J. Hamil- 
ton, Bull. Am. Math. Soc., 42, 283 (1936). “G.H. Hard y,-Proe. Cambr. Phil. 
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Jlokuagn AkayemMun HaykK cCcCP. 
1959, Tom 124, Ne 4 


MATEMATHKA 


Axanemukx A. H. KOJIMOFOPOB 


OB JHTPONHH HA EXHMHHLY BPEMEHH 
KAK METPHYECKOM MHBAPHAHTE ABTOMOP®H3MOB 


B. A. PoxmwH yKa3aJi MHe, UTO JOKa3aTeJIbCTBO TeOPeMbI 2 MoeH 3aMeTKH 
(1) MomuamHBO HCMOsb3yeT Takoe JOMyLlleHHe. 


H3 UD D...DUnD..., NUn=MN eoimexaem | (By Un) = B. 
n n 


B. A. PoxaHy nocTpow mpHMep, NOKa3bIBaloulHH, YTO TeOopeMa 2 3aMeTKH: 
(1) owm6ouna *. Bmecte c Heli TepsioT CMbIC H TeopembI 3 H 4. 

B sToli 3amMeTKe A MOKa3bIBalo, UTO B JHCKPCTHOM Cyly¥ae (JIA aBTOMOP- 
(bu3MoB) uNcIO A.B npuMepax § 3 ABJIAeTCH BCE Ke HHBaPHaHTOM COOTBeT- 
CTBYIOLMHX aBTOMOp(u3sMoB. O6mee ompesesieHHe STOrO HHBapHaHTa MpHMBbI- 
KaeT HenocpeCTBeHHO K onpeyeseHHio sHTponun mo IlenHony. Taxol nogxoy 
K Jleuy Obll pasBHT MHOM emule oO HamucaHHa 3aMeTKH (1). JIMub C WewbIO 
OBJIaJeHHA HeMpepbIBHBIM CJIyyaeM (MOTOKaMH) STOT MOAXoR K Jey Obl 3a- 
MeHeH OoJIee CJIOMKHBIM, H3JIOXKCHHBIM B 3aMeTKe (?). 

Bo sce HacToauleH 3aMeTKe COXpaHAIOTCH oMmpeyeseHHa H OOO3HAUeHHA 
gameTKH (1). Jina mo60H 3saMKHYTOH nodamre6pp Wy anre6ppr’ G nos0%KHM 


Ve Sas pV ae oa Ms Wy. 


s<u<t 
Ecav BBbINOJIHeHO ycJIOBHe 


S(U) = S (A) 


(masee U,€A), To 3aqanue Wy JocTaBsaer peasM3allHio CHCTeMbI aBTOMOP- 
dbusmos Sy B Bue CTallMOHapHoro csyyalinoro mpotecca, rye «cwyyaiiHbIMH 
COObITHAMH, HaOsiOJaeMbIMH B MOMCHT BDpeMeHH ft», CUHTAIOTCA 3JICEMCHTHI 
auireOpbl Wr. Xopowlo usBecTHa (cM., HalpHMep, (°)): 


* C mo6ezxoro corsacua B. A. Poxauna mpHBoxy 3yecb sToT npumep. Ilycts @™ — 


aMTHBHaA rpynna uncer Baga am ° (m—unatypambHoe, a— uesoe, B — HeoTpHuatewb- 
Hoe Wesloe yHcI0). O6osHaynm yepes U apromopdu3m rpynner W*, cocrosmuit B LeneHHH Ha 
6, uepes M—rpynny xapakrepop rpynnr W& wu yepes T — apromopdu3m rpynnn M, 


conpsKeHHBH c U. Tlogrpynnst &?, © rpynne ©* yropnerBopsioT o4eBHAHHM COOTHOIIe- 
HHAM 


G CUS’, V UG? =, 1 UG =0, 
n n 

Gcus’*, Vu"e=G*, Nu*G=0. 
n a 


Caenosa H 
ROBATeMbHO, ONpeMeNAeMbIe HMH MoganreOppr G?, CG? anre6pp GS H3Me€PHMHIX MHOKECTB 


mpocrpanctsa M yjoBsleTBOpsIOT ycOBHAM KBa3upery1 
l sapHoctu. Meany tem, G2 umeet B 
US wunexc 3, a ® umeer B UW)? nunexc 2, TaK uTO z ; 


. MH (TG? | G*) = lg 3, MH (TG | G8) = Ig 2, 
3necb Kak pa3 


Nn@vrey+e, N@vre)+e. 
n n 
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8 nee 2 es 1*. Jaa atwbot ee la nodanzeOpel cytyecmeyem npedea 
| AQ) eaalimeH Olas): 


| t—s—>co 


Jlemma 1. Ecau h(%)< 00 u YEA, mo 
h (Mo) <A (2). 
J\ii MOKa3aTesIbCTBa 3aMeETHM, YTO B CHIY (A) 
VUnn= 
H B CHJty (€) u3 (1) AA mtO60ro © > 0 MoxHO HaliTH TaKoe 7, 4TO 


if (Mo, gan a Be Al (25) les 


Ze. 
MH (Uo| Wn n) = H (Uo) — 1 (Mp, Wn. n) <e, 
MH (em | esha) S >; MH (Ne | a we (t = oe Ss) 8. 
Tostomy ie 


H (Us,4) <7 (Us, 2, ier case) + MH (Us, ¢ | OE NAL a3) < 
<H (Us—n, t4n) + (t —s)e, 
HIM, Tlocle JeseHui Ha t—s Mu nepexoga K npeseny npn t —s—oo: 
h (Uo) <A (Mo) +. 


Tak Kak ¢ > 0 mpou3BoObHO, TO sJIeMMa JOKa3aHa. 
V3 semmpr | HemocpeycTBeHHO BbITeKaeT: 


Teopema 2*. Ecau MEA, WEA u h(), A(X) Konewne, mo 
h (Mo) = h (2). 
Teopemp: 1* nu 2* aHanormunb! Teopemam | u 2 3ameTKnu (1). Ilonaraa 
Ay (Th) = Bini (No)s 
WoEG A 

MbI BUAMM, ITO fA, paBHO oo, ecM A(Y.) = oo ANA Bcex WEA; ecw xe 
cymectBy1oT YA c KoHeuHbIM A(%y), To 3HayeHHe A(YWy) Aaa Bcex TaKux 
Y OHO H TO Xe, sToMy oOOulemMy 3HayeHHIO KOHeYHBIX A(Yy) H paBHAeTCA 


h,(T). U3 teopemsr 2* (a B cayyae OeckoHeyHoro A HeNocpencTBeHHO H3 
eMMbI 1) JlerKoO BbIBeCTH, 4TO B MpHMepax § 3 3ameTKH (*) Cc 

h= — >) pi log pi 
MHBapvaHT fy papBen A. 

IT pumewanue npu Koppekmype. 

1. Henasuo A. Cunaio yasocb MepeHecTH BBeJeHHOe HM B (*) ompeyese- 
HHe 9HTPONWA Ha MOTOKM TaKHM OOpa30M, TO SHTPONHA HHBapHaHTa MO OTHO- 
IWeHHIO K «H30MOpu3MaM M10 MOJyJIIO HYJIb», a MOTOKH, NOCTpoeHHble B § 4 
Moeli 3aMeTKH (1), HMeIOT yKa3aHHyIO TaM 9SHTpomuio 6/u M, CJleOBaTesbHO, 
pH pa3sJIMYHbIX 3HaYeHHAX WU HeH3OMOPCHEI. 

2. Uro Kacaetca caMmoli ued — UpHMeHHTb MOHATHA TeOpHH HH*opMalun 
K MOCTpOeHMIO HHBapHaHTOB aBTOMOp/H3MOB H MOTOKOB, TO OHA Ge3 ompesese- 
HbIX KOHKPeTHBIX pe3YJIbTaTOB COJepxKHTCH TakxKe B JMIMMOMHOH paooTe 
JI. 3. Apopa, 3amluujeHHol B OgeccKoM rocy/apCTBeHHOM YHUBepCHTeTe Bec- 
HoH 1957 r. 


TloctynH10 
25 XI 1958 


UWHMTHPOBAHHAA JIMTEPATYPA 
1A.H. Koamoropos, JIAH, 119, Ne 5 (1958). ? A. Cuuak, AH, 124, 
No 4 (1959). % A.A. Xuuuann, Yen. matem. Hayk, Il, No 1 (67) (1956). 
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Jloxzxayn AkaxeMun HayK cccP 
1959. Tom 124, Ne 4 


MATEMATHKA. 


A. H. TIEPOB 


0 MPHHILMNE HENOJBY)KHOH TOUKM C ABYXCTOPOHHHMH 
OWEHK AMH 


(IIpedcmasaeno axademuxom I]. C. Aaexcaxdposorm 19 1X 1958) 


PsayoM aBTOpoB ObIJIH YykKa3aHbl pa3JIMUHble YyCJIOBHA CYILeCTBOBaHHA pe- | 
weHHit HemnHeliHoi KpaeBoli sanauu y” =f (x, y, y’), y(a)=—y(b)=90. Kax 
npaBuslo, 3TH YCJIOBHA (POpMyJIMpOBaJIWcb B BHfe OHOCTOPOHHHX OLCHOK | 
yaa f(x, y, u) (cM. Hanpumep, (1 %)). B (*) HaMH yka3aHbI YCJIOBHA CyLle- | 
CTBOBaHHA HOBOrO THMa—BHa ABYXCTOPOHHHX OWeHOK JA f(x, y, u). Tlo- | 
MbITKa NepeHecTH MOsyUeHHbIe pesyJIbTaTbl Ha CJyYaH KpaeBbIX 3afay DIA | 
CHCTeM YpaBHeHH MOTpeOoBasia BbIACHeHHA TOMOMOrHYeCKOH MpHpOAbl AByx-— 
CTOPOHHUX oleHOK. Hue MpHBOAATCA NOJyYeHHbIe Mp STOM pesyJIbTaTHI. 

1. Hmxe uepes H o6o3HaueHO BellecTBeHHOe OeCKOHeYHOMepHoOe THJIbOep- 
TOBO MIpoctpaucTBo. Uepes ¥, (k=O, 1, 2, ...) O603HAYHM MHO2KECTBO BCeX 
BIOJIHE HEMPepbIBHBIX CAMOCOMPAXKeHHbIX OMepaTopoB, ecTByioWHxX B H, 
y KOTOpbIxX 1 He eCTb COOCTBEHHOe YHCJIO, a CYMMa KpaTHOCTel COOCTBeHHBIX 
quce, OdémbwHx uem 1, paBHa k. OTKpbITbI€e MHOKECTBA &%% CBA3AHBbI 
(B IpocTpaHcTBe OMepaTopoB), MpHyeM #y BbINMYKJIO, a OCTAJIbHbIe HET. 

Ilmmyt, uro A<B, ecu aA sMHeHbIX Onepatopop A wu B mpu Bcex 
x€H sBpinomHeHO HepaBeHcTBO (Ax, x) < (Bx, x). MHoxecTBo & 9 oOsayaer 
TeM CBOHCTBOM, YTO W383 A< Ao, rye Ao € Ho, ceqyeT, 4TO BNOWHe Henpe- 
PbIBHbIM CaAMOCOMpsXxKeHHbIM ONepaTop A TakxKe MpwHaqeKnT &,. Karxkoe 
MHOXKECTBO & % (k=1, 2,...) OO6naqaeT TeM CBOHCTBOM, 4¥TO M3 HepaBeHCTBa 
A<A<A, rye A, AE€#,, cnenyeT uTO AEF gx. 

OtmeTHM, uTO BpameHve (°) BekTopHoro nomi x— Ax Ha ccepe |x| = 1 
papHo (—1)*, ecnn AE &,. 

ByeM YroBop¥Tb, 4TO HewMHeliHbIli BoomHe HenpepbIBHbIi onepatop F 
uMeeT HHAekc k, ecm On JonycKaeT npeycrassmenue 


PQ) =. e@) ea. (4) 


rye Cy €S%, mpu Kaxyom x€H, a 9(x) =o (|x|) npu |jx||— oo. 


mi T pele ee 1. [ycmb enoane xenpepolexout onepamop F umeem uxdexc Rk 


Ecau k=O, mo nycmo onepamopo. Cy, (bueypupytouue @ npedcmaeaenuu 
(1), yOosremeopstiom Hepaeencmey 


CxS Ay = (x EH), (2) 
20e Ay — guKcupoeannoiti onepamop us F&». 


Meee k=1, 2,..., mo nycmb onepamopo C, yooeremeopstom Hepaeen- 


A<Cr<A (x€H), (3) 


ede A, A — duxkcuposannote Onepamopol UZ F x. 
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Tozda onepamop F umeem no Kpatinett mepe odny HENOOBUIICHYIO moUKY, 
m. @. ypaexHenue x = Fx umeem no Kpatineti mepe oOHO peutenue. 

B cayuae k= 0 (Korga BbillonHeHO ycsioBue (2)) yrBepxneHue Teopempl | 
MOXKHO PaCCMATPHBaTb KaK CJIEACTBHE OHOTO MpHHWLHNa HeNOABHXKHOM TOUKH, 
ykasanHoro M. A. Kpacnocesecxum (ecu (Fx, x)<(x, x) na HeEKOTOPOH 
cepe, To F umeer HenogBHxHyi0 TouKy). Jina cnyyan R= 1, 2,... yTBepxK- 
Heuve Teopembl 1 MOxKHO paccMaTpHBaTb Kak pa3sBUTHe TeOpeMbI 0 HeNO,BUXK- 
HBIX TOUKAX BeEKTOPHBIX Mose, OM3kHxX Kk JMHeHbIM (°). JloxazaTesBcTBO 
TeopembI 1 oOCHOBaHO Ha BBIYMCJIeHHH BpallleHHA BeKTOpHOoro noma x — Fx 
Ha ciepax JocTaTOuHO Ooubuloro payuyca. 

2. Ecum Fx—rpajwent Hekotoporo dynkuvonaa D(x), To Teopemy | 
MOXHO PaCCMaTPHBaTb KaK TeOPeMy O CYLIECTBOBaHHH KPHTHYeCKO! TOUKH 
y dyxkunonasa OD, (x) =1/2(x, x)—@(x). Herpyguo suyetb, To (byxk- 
uvoHat O(x) npn R= 1, 2,... yqosserBopseT HepaBeHcTBam 


"Ya (Ax, x) a(x) <D (x) <4, (Ax, x») +8(x), (4) 


re «(x), B(x) =o0(|x|P) npn |x| oo. Unrepecho ormetut, uTo BEIMONHe- 
Hue yculoBua (4) qaxe npn A= A uw MpH cKoNb yroqHO Max a(x) u B(x) 
He TapaHTupyeT CYUIleCTBOBaHHA KPHTHYeCKOH TOUKH y PyHKUHOHaTa QD, (x). 
CooTBercTByIOWlHi mpumMep no Apyromy noBogxy Opi yaw M. A. Kpacnoces- 
‘CKHM H aBTOpOM ("). 

3. Teopema 2. IJIycmb enoane xenpepoiexoliti onepamop F (x) umeem 
npu Kkaoxcdom x€H npouseodxyto Tamo F'(x), cuabHo Henpepolenyto no x 
é@ mom cmoicae, umo F'(x)h nenpepoleno no x npu Kkaxcdom he H. 

ITycmo ece onepamopet F'(x) npuxadnexcam oOHKOMY U3 MHOICeECME F x. 

Ecau k=O, mo nycmo F’ (x) yooeaemeopsem Hepaeencmey 


7) F(x) < Ao(x € #1), (5) 
2de Ay — GhuKcuposannolli onepamop us & x. 
Ecauk=1, 2,..., mo nycmo F’ (x) yoOoeremeopaem nepasencmeam 
AiG) AGH), (6) 


ede A, A— dukcuposannole onepamopol uz Fx. 

Toeda onepamop F umeem eduncmeennyto nenodeustHyto0 mouKY, mM. e. 
ypaeHeHue x = Fx umeem @ H eduxcmeeHHoe peuleHue. 

JloKa3aTeJIbCTBO OCHOBAaHO Ha COOTHOINeHHH 


F(x)— Fy) =\F'ytt@—y)(e—y)dt =C(x, (ey), (7) 


raeFonnelinbia onepatop C(x, y), OMpeseAeMbIit paBeHCTBOM 
1 
C(x, y)h=\ F’(y +t (x—y)) hd, 


0 


BNOJHe HeMpepbIBeH, CaMOCONpmKeH HM YOBJeTBOpAeT TEM 2%Ke HepaBeCHCTBAaM 
((5) umm (6)), KakumM yyoBmeTBopana F’(x). Ha (7) BbITeKaeT upH y = 0 
npeycrapsienne (1) fu omepatopa F, B KoTOpoM Cy = G(x. Ono (4) ae 
[ostomy v3 Teopembl | BbITeKaeT CYULeCTBOBAHHe pellieHHx ypaBHeHHA x = Fx. 
E,MHCTBeHHOCTb TakxKe BbITeKaeT H3 (7), Tak Kak C (x, y) He WMeeT eJHHHILY 

coOCTBeHHbIM UHCJIOM. 
4. U3 camoconpsxKennoctu onepatopop F’(x) BbiTekaet (cm. (*)), 4TO 
onepatop F B ycsoBuax TeopeMbl 2 MOTeHILMaJeH. Takum o6pa30m, Teopema 2 
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yjaeT yCJIOBHA CYWIECTBOBaHH e/\MHCTBeHHOU KpHTHYeCKOH TOYKH HeKOTOpOrO 
yukunoHaia. B cnyyae k=O (bakT CyllecTBOBaHHA pelleHHA ABJIACTCH 
CleCTBHeM I1pHHUMMa KpHTHYecKOli TOYKH, Mpe_soxenHoro M. M. BatinGep- 
rom (cm. (8), Teopema 9.4). inrepecHo OTMeTHTb, YTO B NPHJIOXHKEHHAX STOTO} 
npunuuna ((%), Teopempt 10.2, 10.4, 10.5) B Tex culy4uaax, Te aBTOp YKasbl- | 
BaeT, uTO cyulecTByeT MO Kpalinei Mepe OHO peeve, akTHYeCKH 3TO 
peleHve BCerfla eHHCTBCHHO. 
5. PaccmoTpHM cHcTremy 
b 

y(t) =\ Kilt, s) fils, yr(S)) -- «1 Yn(8))ds (G=1,-.., 0), (8) 
) ’ 
rye apa K;(t, s) BelleCTBeHHbl, CHMMCTPHUHEI, MOJOXHTebHO ONpeeJseHb! | 
H ONpeseyaloT BMOHe HeMpepbIBHBle OnepaTops! B L*(a, 8). OTHOCHTeJIbHO 
fi(t, y) (axt<b, —o<y;< +00) OymeM Mpednouaratb, Kak OOBIYHO, | 
YTO OHH YOBeTBOpHIOT ycJloBuaM Kapareofopu: H3MepHMbI m0 f H Hempe- | 
PbIBHbI 10 Yj, ---, Yn MOUTH np Bcex ¢. B HaMeHHBIX Pa3JIHUHbIMH aBTOpaMH, 
HauuHad c LTamMepuiteitHa (°) u Tomom6a (7°), ycJIOBHax  CYyLULeCTBOBaHHs 

pewienua y cucTembl (8) OCHOBHOe orpaHHueHHe Ha (pyHKUMH f; HMeeT BUY 


| 
sign yife(t, Yas + +1 Yn) S| Ye| + & (t) | ye [> + c(t) (9) | 


JK : ) | 
ydilt, Yrs 625 Yay Saye > bet ya? Per (8), “(108 


rye Kaxkad MOCTOAHHaA @; MeHbiIe MHHHMaJIbHOrO XapaKTepHcTHYecKOrO 4HCIa 
ampa ‘K;(t, sy, O<8<b, o(t)EL*™, c(t) EL*, Oy <2, 6; (tVEL%, 
c(t)EL. B Oombumucrse pa6oT OMOAHHTeTbHO npesmomaranocb, 4TO 
l= Gi. rye G(t, yi, .---, Yn) —HeKOTOpad GyHKUMA; OT 3TOTO OrpaHHueHHA 
u3OaBusica A. HM. Hosonoukuit (14). 

O6o3HauvM yepes K JIMHeHHbI onepaTop, NeHcTBy!OulMit B MpocTpaHcTBe 
L® pextrop-pyHkunit y(t) = {y, (t), .-., Yn (t)}, CYMMUpyeMBIX Cc KBaypaTom Ha 
[a, 5], onpeyenenHbit papencTBom Ky (t) = {Ky (t),..-, Kny(t)}, rae 


Ky (t) = 


TM. 
Rae ost 


IgG S) (Ss) GSs an (Vale eee 

‘ j | 
Byyem npeqnosaratb, 4TO oMepatop K BMOJIHe HempepbiBeH, CaMOcorpsAxKeH 
H MOJIOKUTEbHO oOmpefeneH B L? (ycnoBHe CamoconpsxKeHHocTH K,;(t, s)= 
= Kj: (s, t)). 

Yepes &,(K) 0603HaYHM COBOKYNHOCTb TaKHX BeL\CCTBEHHbIX CHMMeTDH- 
weCKHX MaTpHil-pyHKuni A(t) = {a,; (t)}; C  orpaHWueHHbIMd M3MepHMBbIMH 
3uleMeHTaMH Q;j(t) (a<t<b), uro omepatop KA ue umeer 1 co6cTBeHHBIM 
YHCJIOM, a CYMM@ KpaTHOCTeH COOCTBeHHBIX UHceI, S6OmbUHx I, papua k. 
Mbl coxpaHwiH oO6osHayenHe A 3a JIHHeliHbIM onepaTopom, MOpoxK JeCHHbIM 
MaTpHiei-byHkunel A (t). 

Teopema 3. I/ycmb npu nexomopom k (k=1, 2,...) eotnoanenol 
Hepaeencmea 


iz (t) | ys | + 6: (| ye “er(t) <sign yifs < aie (t) | ye| + Bc (t) [ye PO% + Ge (t) 
C= Wy GS Bog Se (11) 
ede Ouae2onaneHole mampuyel A (t) = {au (t)}, A(t) = {az (t)} npunadaescam 


odnomy &%(K), O<o,, ~<1, b(t) E L*!, Bt) EL, cp(t),. p(t) EL?. 


To2da cucmema (8) umeem no xpatineti Mepe OOHO cymMmupYemoe C. Kea- 
Jdpamom peutenue. . 
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OyHOCTOpoOHHHe ycyiOBHA cyecTBOBaHHA TakoxKe MOPyT ObITb YCHJICHH, 
HanlpHMep, B (9) MOxKHO 3aMCHHTb MOCTOAHHBIe: a; (yHKUMAMH a; (t), Mpeno- 
ies 4TO ,AHaPOHaJIbHad MaTpulla C TaKHMH 9JIeMeHTaMH MpHHajvlexKHT 

0 ° 
6. Bygzem nucatb, uto {a,; (t)} <{0;(2)},  ecmw noura npn Bcex 
1 
t (€<t,<6) BbinosHEHO HepaBeHcTBO Dla) Oa (ee) <0. 


4,] 
Teopema ‘4. ITycme fi(t, 1, -- +, Yn) usmepumel no t u uUMerom Henpe- 
pol6nole U O2paHUdeHNole 4aCMHbLeE NPOUSBOOHIE NO OCMAAbHLIM NepeMeHHeLM, 
npuieMm 


Fi hy 
Oy; 18; ; 


Ilycmb é6oinoaHKeHoO Hepasencmeéo 


Of; (Z, 445 FS 


(ij (t)} < | oy; 


Pienaar, 
\< {au (t)) (12) 


ede mampuyol-yAKyuU A(t) = {aij (t)}, A(t) = {aj(t)} ¢  oepanusennomu 
U3BMCPUMOLMU aNeMeHMAMU NpuKAadAexcam OOHOMY &,(K) (R=O, 1,...). 
Toeda cucmema unmeeparbnelx ypaeHenutl 


Ot) = IGG U eS) {Ss US); wey Ur (Ss) asm GS" le. a 54.) 


Ma 
RaewsS 


j=1 
umeem eCOUHCMB6EHHOe CYMMUPYemOoe C KeaOpamom pewenue. 
7. B 3aKuOueHHe pacCMOTpHM JBYXTOUeUHYIO KpaeBylo 3aayy 


Yi thet, Yee Yn) =9, yr =yi(0)=0 (6H1,...,0). (13) 


YcJIOBHA CYIIECTBOBaHHA HW e€/IMHCTBEHHOCTH peleHHusa 93TOH 3aauH MOXKHO 
NOJIYYHTh HeMocpesCTBeHHO U3 TeopemM 3 Hu 4, ecyIM NepeliTH oT 3aqauu (13) 
K CHCT€Me HeJIHHCHHbIX HHTerpaJibHbIX YpaBHeHHit. 

ABTOp noyb3syeTca cayuaem BbIpPasHTb OsarofapHoctb M. A. Kpacxocesb- 
CKOMY 3a MOCTOAHHY!O IOMOIIb H IeHHbIe COBETHI. 


BoponexkcKHH rocyJapcTBeHHbIi Hocry nH 
y HHBEpCHTeT 18 IX 1958 
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5M. A. KpacHoceabcKHH, TonosornyeckHe MeTOAbI B TCEOPHH HeHHEHHbIX HHTEr- 
pambHbIX ypaBHeHHi, M., 1956. © DK. Jlepe, JO. Wlaynep, Ycn. matem. Hayk, 1, 
gp. 13—14, 71 (1946). 7 A.W. Tlepos, Tp. cemuyapa mo dyHKUHOHaIbHOMy aHaJlH3y 
Bopouexck. roc. yHus., B. 6, 94 (1958). §M.M. Bat uoOepr,: BapHaywonnbe MeTosbi 
ucceloBaHHA HeHHeHMHEIx onepatopos, M., 1956. ° A. Hammerstein, Acta Math., 
54, 117 (1930). 4°M. Golomb, Math. Zs., 39, 45 (1934). 1 A.H. TlopoatouKuh, 
TLAH, 91, Ne6 (1954). 12M.A. KpacnoceabceKkuit, Tp. cemunapa no byHKuMOHatb- 
HOMy aHamH3y Boponexck. roc. yHHB., B. 6, 99 (1958). 
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MATEMATHKA 


HW. WH. MATEWKAA-WAMMPO 


. AMCKPETHDBIE NOAPYNMbE rPYNNbI AHAJIATHUECKHX 
ABTOMOP®H3MOB MOJIMLMJIMHJPA H ABTOMOP®HbIE POPMbI 


(ITpedcmaeaeno axademuxom .M. B. Keadouuem 6 1X 1958) 


B uacroslei 3aMeTKe pacCMaTpHBaloTCA JLMCKpeTHbIe NMOArpyimbl C KOHed- 
HbIM O6beMOM (pyHaMeHTasbHOH OOacTH TpylMbl BCeX aHaJIMTHYCCKUX aBTO- 
mopu3Mop nosMunMupa D, T. e€. OOs1aCTH B M-MepHOM KOMIIJI€KCHOM IIpo- 
ctpauctse [Z,|<l,.-., |2n/<C1, M BEIBOAUTCA aACHMMTOTHYeCKaA (popmyvia 
JI Pa3MePHOCTH MpocTpaHcTBa aBTOMOpP(PHEIX (POpM Beca M MIP M1— oo. 

Vispectuo, iro m060f anamuTMueckHi aBTomopiu3m oOlacTH D uMmeeT Buy 


e o , 
2 sa (21, stake eae ends 
; ap2, + b, (1) 
z,= =", |ae?—| oe? =1 
bp2s, + Ap : 
{S,,.-+, S,— MepecTaHopka uncen 1, 2,..., 7). 


[pynna G pcex akaJIMTHYeCKHX aBTOMOpPH3MoB OOvlacTH D TpaH3HTHBHa 
Bp D; WHBapHaHTHble 2JIeMeHTHI JJIMHbI WH OObeMa ONpeyesAoTCA CopMysaMu 


ds? = (1 —|z |")? dada +... + (1—|2n)?) *2nden, 
do —= (tk — f2y PVT. of ep yr edz,d2, edapdz,. 


B jlaJibHeHWieM, eCJIM He OroBopeHo MpoTuBHoe, I’ Bcerfga o3Ha¥aeT AHCKperT- 
HylO NOoxrpynny rpynnbl G c KOHedHBIM OObeMOM (pyHaMeHTaJIbHOH OOacTH. 
VntepecHo, 4TO mpesnosoKeHHe O KOHeNHOCTH OObeMa (byHaMeHTaJIbHOK 
oO6macTH MpHBOAHT K cipaBeliuBocTH Avia I’ HekoTOpbiIx unCcTO asre6pande- 
CKHX TeopeM. 

Teopema 1. JIycme @ I codepocumca maxoe npeobpasceanue 1, “mo 
(\2), =2, npu R<v; (x2), #2, npu v<k<n. Toeda epynna T cousmepuma 
c npouseedenuem epynn YT, u T,, ede Ty cocmoum us makux npeo6pasoea- 
Hull, 4MO ({Z),=2%,, VCk<n, a Ty cocmoum u3 makux npeobpaszceanut, 
4MO ({2), =z, lgk<y. Omuemum, amo 6e3 npednoaosteHua 0 KONeXHOCMU 


o6%ema dyHOamenmanonoti o6aacmu epynnot T’ ykasaKHnasn meopema necnpa- 
eed nued. 

JlabHeitide pesyJIbTaTbl CBA3aHbI CO CTpoeHHeM (byHJaMeHTasbHOl O6vIa- 
ctu BOsn3H rpaHuub! D. IIpeqpaputenbHo Heo6xo_uMo cibopMysMpoBaTb HeKO- 
Topble mpevloxKeHHA O rpanue o6actu D. 

PaccTOHHHe MeXKAy TOUKAMH YTpaHHub o6mactn* D. 
Ilyceth a n 6b — Be TOUKH rpanuupt. [lomo0x*xHM 


(2) 


p, = inf o(z, w), (a, 6) = limp, (3) 
zGA; e>0 
wéB. 


& 


* Onpezesenne pac c 
CTOAHUA MeK)ly TOUKaMH TpaHHbl BO3HHKJIO B pe3yJIbTaTe OOcyx*Je- 
HH STHX Bompocop c ®. HW. Kapnenesnuem. a , 
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‘ 


n 

rye A, — coBoKynHocth 2 = (z,,..., zn)ED, aaa KOTODPBIX oa (2, — "aa, 
k=1 

B. — COBOKYNHOCTh WwW = (@;,..., Wa)ED, gua KOTOpBIX })| We — be |<, 


o(zZ, W)— paccrosHwe Mex,y Toukama z€D u w€D B cmucsae PHMaHOBOH 
TeOMeTPpHH C MeTpHYecKou (bopMow (2). BooOme rosops, (a, b) = oo. 
— Onpexenenue. Cosoxynuocth Touek rpaHHubl, Haxo_AUAxcH Ha KOHeU- 
HOM PaCCTOSHHH OT KaKOH-JIMOO OAHOM TOUKH rpaHHUbl, Ha3blIBaeTcs KOMNHO- 
HeEHTOH. 

Jlo6o# avanHTHuecKHit aBTomoppu3sm obulacTn D M€pe€BOAHT KOMIMOHEHTY 
B KOMNouHeHTy. J[Be KOMMOHeHTBI, MepeBOAULMeECA OfHA B ApPyry!o C MOMOILbIO 
aHaJIMTHYeCKOTO §=aBTOMOp(pH3Ma, Ha3bIBalOTCH SKBUBAJeCHTHBIMH. Kak 
JieTKO MpOBepHTb, coBoKynHocTb Fy (v=0, 1,..., n—1) Touex Buna 
eee uh lac BL); Ney h <o baes ary |2y|<C1, sBuserca KoMMoHeHTOii, npH- 
yeM J00ad KOMMOHeHTA aHaJIMTHYeCKH 9KBUBaJIeHTHa KOMMOHeHTe Fy c 
KaKHM-HHOy Jb y. 

C kako KOMMOHeHTOH F MOxKHO CBA3ATb YeTbIPe 3aMeUaTeJbHBIX Nos- 
rpymnbr rpynnp G: 

G,(F) —cosokyMHocTb Bcex aHasIMTHYeCKHX aBTOMOptH3MoB obulacrn D, 
mepepoysuux F B ce6s; 

G,(F)— CoBoKyMHOCTb BCexX aBTOMOp(H3MOB,  OCTABJIAIOWMHX Ha MecTe 
Kaxkylyio TouKy F; 

G,(f) — copokynHocTb Bcex g€G,(F), ocraBasioulMx Ha MeCTe Kaxk]yI0 
TouKy F B «CHJIbHOM CMBICJIe» CJIOBa, T. e. lime (t), gz(t)) =0 yaa mobo 


| 


00 
reofesnyeckon z(f) Tako, uro lim 2z(t)€F; 
t++oo 


G3 (F)— coBpokymHocTb TakHx g€G,(F), 4To oTro6paxenne Gy— 9 !G,g 
YHHMOJYyJIApHo B Gy, T. €. CoxpaHseT B Gy Mepy. 

Ouepuguo, 4TO KaxkKai u3 rpynn G,(F) (k>1) saBanetca HOpMaJIbHbIM 
AenuTeseM B rpynme G, (Ff) wu uro daktop-rpynna G,(F)/G,(F) sBanetcs 
rpynnow anasmTHyecK4x aBromopdu3MoB KomMoHeHTE! F. MorkHo Take No- 
Ka3aTb, 4TO G,(f)—KOMMyTaTHBHad rpynla pa3MepHocTH #—¥, rye v— 
KOMIIJIeKCHad pa3MepHocTb fF. 

SeMenTHI rpymmbr Gy(F) HasbiBaloTch TLapaOoJHYeCKHMH Mpeobpa- 
30BaHHAMH. : 

Qnement g€G,(F), He cCosepxKalluicad B KaKkoOl-HHOyb G,(F) MeHbueli 
DaSMEPHOCTH, Ha3biBaeTch 9JCMeCHTOM OOmero NoWOKeHHSA B G,(F). 

OcHOBHBIM B paCCMaTpHBaeMOM Kpyre BOMpOCOB ABJIAeTCH NoHATHe I-pa- 


(LMOHAJIbBHOH ~KOMIMOHEHTHEI. 
Onpeygemeune. Ilycts I'— quckperyan rpynna. Kommoneuta F uHas3bi- 


paetca I-palWOHaJbHOH, eciH (pakTop-npocrpancTBo G4(F)/T  G4(F) 
<OMIIAKTHO. : 

Tonoxum Ty (F) = Ge (F) 9 LP. Moxkuo moxasatp, NOJIb3yACb TeopeMolt i 
iro ecu F — -palivouaibHasl KOMNOHeHTa, To rpymla Li Ei 
IBIAeTCA JLUCKpeTHOH Mogrpynnow rpynnb G’(F) = G,(F)/G2(F) c KonedHEIM 
\6beMOM (PYHAaMeHTaJIbHOH OOIAaCTH. 

Teopema 2. Ecau Ouckpemyas epynna PT codepxcum napaboaudecKoe 
ipeobpaz06anue obusjezco nonowmeHus @ G4(F), mo F —I'-payuonanoxan Komno- 
1enma. 

HameruM loKa3aTeJIbCTBO 93TOH TeOPeMbI, OFpaHHUMBaACb Js MPOCTOTDI 
syyaem, Korjja F —HyJIbMepHad KOMIOHEHTA. Oro6pa3sum D wa oOsacTb H 
Imz,>0,..., Imz,>0) Tak, ¥ToObi yKasaHHoe B (hopMyJIMpoBKe TeopeMbl 
lapa6oulmyecKoe MpeoOpasoBaHHe 3aMHCbIBaIOCh B BHC é 

a Z 2b yy ss 2p Sq = no 

PaccmorpuM cyleqyioulyo o6slacth Qe H: 

eee On oaths Ue aly, Minti g oN, Ju06ble. 
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MoxHo nmoKa3gaTb, To ecu YET u cymlectByeT Takoe zEQ, uTO 7zEQ, | 
TO Y ABJAeTCA JMHEHHbIM npeoOpasoBaHHem H. U3 mocnennero yTBep»kjennA 
TeOpeMa BbITeKa€T OVeHb MpoOcTo. | 
Onpeweseune. I-pallMoHasbHat KOMMOHEHTA F wHa3pipaeTca Help H- 
BONMUMOT, ec BCe dvieMeHTHI I’, (/) OOmlero NoNoKeHUA B G,(F), 4 upH- 
BOJUMOH, eCM CyllecTByIOT TakHe HempHBOAMMBIe T’-pallHoHaJIbHbIe KOMMOHEH- | 
th F,,..., Fp, ato: 1) mepecetenua Fy,..., F, cyt» F; 2) mpamaa cymMa 
rpynn I'y(F,),..., U4(Fp) cousmepuma c TP (F). 
3 Tteopem 1 u 2 serko BbIBecTu, ¥TO WOOad T-pallMoHasbHaA KOMMOHCHTA | 
HIM MpHBOLMMa WJM HelpHBOAuMa. , 
MoxKHo moKa3aTb, uTO ecm F —HenpusonumMaa Komnonenta, To I” (F) = | 
=T1T3(F)/T,(F)— muckpetuaa nofzrpynna pyr G" (F)= Gof Ge 
KOHeUHBIM OObeMOM (pyHAaMeHTAabHOH O6MacTH, M, 3Ha4HT, OO/IaCTb D MO2KHO | 
Tak OToOpa3sHTb Ha HeOrpaHHyeHHy!0 OOs1aCTb Im 24, > Ol oe 5 oie 
Zail<l,..., |2n/<<1, 47o mpeo6pasosanua us Ps (F) npuoOpetyT Bu 


Z—>Z,=,2, +e, (L<k<); Z,->2,=2, (=< kn) ee 


hi H va EK, rae K —a6comoTHo BelllecTBeHHoe Mowe avireOpawyeckux 4HCed | 
cTeneHH v; A; (COOTBETCTBEHHO i) 0e COMmpAxKeHHOe C Ay (4). 

Tlomb3yscb yKa3aHHbIM (pPaKTOM, MOXKHO YCT&HOBHTb CJiefyIOULy!0 BaxKHYyI0 
TeopeMy. 

Teopema 3. Yucao T-neakeueanenmnolx T-payuonanonolx KOMNOHeHT | 
KOHCUHO. 

(JIse KOMMOHeHTBI HasbipatoTch I'-9KBHBaJIeHTHBIMH, eCJIM CyLlecTByeT 
mpeoOpazopanve y ET, nepesoyaulee OAHY KOMMOHEHTY B Apyryto). 

Tlepeliem K paCCMOTPeHHIO aBTOMOp(pHBIX (opm. 

Onpegeneune. Ananutaueckan B D cdbynxuusa f(z) HagprmaeTcA aBTO- 
MOpduHoH @opmokk sBeca m, ecu: 1) f (x2) i" (z)=f(z) Maa Bcex 
y¥€T; 2) gaa mo6oh I’-paunonaibnoh KoMMoHeHTEI F, cocTosmel u3 ToUeK | 


Bua Z=(2%,-+-, Zn), 2=b, |[b|=1, |zs5|<1 mpu sy, Buipaxenne | 
f (z) (0 —2,)"" | orpanuueHo B oOsacTu | 
fee | | 
TEER eds |zs|<cr<l nmpu sy, (5) | 
rye A— m060e nosO*KUTeMbHOe UHCIO. 


MoxkHO noKasaTb, 4TO AA moo T-paynounanpuoli KomnonenTs! F, co-| 
QTOAHICH: MS) TONCK< 2—=(Zynree Za) Zpnat Oa stan ia Ove |= 
v 


Zs|<(1 npu sk; sBprparenne | f (z) (bd; — RD NA (a i orpaHHyeHo| 
B OOslacTH BHya 


1—|z, . eee ae 
[oi—z,P bale di ge oh, |2s|<r<1 mpu sky, (6) 
rye hy,..., Ay— JOObIe MOMO*KUTEIbHbIC MOCTOAHHBIe. 


| 
OcHOBHbIM pe3y/IbTaTOM paOoTbI sABAeTCH creLyIouLasT Teopema. | 
| 


Teopema 4. Pasmeprocmb Nm npocmpancmea ABMOMOPPHoLX OMHOCI-| 
menbHo epynnot I’ dopm eeca m Koneuna u 


lim aly \ dv, 
| 


20e R— dynxdamenmaaonaa o6aacmo Onan epynno T. 


Ha JIOrHYHbIe PeSyMbTaTb] HMeIOT MecTO TJ JIOObIX KJIaCCH4eCKHX OO6VIa- 


MME, ANG OE, OrPpaHHYeHHbIX KOMIMVJIei\ CHBIX CHMMeTpuyeCKHxX oOsacteli c KJIaCCH- 
4YecKHUMu PpPyllaMW aHaJIMTHYeCKHX 


i aBTOMOp(u3MoB. Mbpi yKaxKem 3j[ecb TOsbKO 


HeOOXOJMMBIe H3MeHeHHA B cbopmMysiMpoBKax. Onpesesenua KOMMOHeHTH, rpynn 
Gz(F), R=1, 2, 3, 4, T-pannonanbuoli KoMNOHeHTHI COXpaHAIOTCA JIOCJIOBHO. 
Vimeror MecTo Teopemul: 


1) Jlt06aa KomnoHeNma aNaaUmuUYecKU sKEUGANeHMHA HeKOMOpoll KAACCU- 
4ecKOU OOAaCMU. 

2) Ecau F —V'-payuonaabxan komnonenma, mo epynnal” (F) =1(F)/T(F) 
nensnemca OucKpemHou epynnoti aHnaaumuueckux aemomopdu3moe KoOMnNO- 
HeHmbl F C KoNeuHolm OOtemMOM GYHOAMeHMaNbHOlt OOAACMU. 

3) Yucao I'-neakeueanenmnolx T'-pauuonarbHwlx KOMNOHeHM KOHELHO. 


Ilyctb Fy,..., Fp—nonnaa cuctema T-neskpupanentuprx T-paunonasb- 
HBIX KOMMOHeHT. OOo3HauwM uepes Ry,..., Rp yHaMeHTasbHbie o6sacTH 
B KOMNOHeHTax Fy,..., Fy OTHOCHTeJbHO CooTBeTCTByIOWUMx rpynn I’(F,),... 


..., I’(F,), a uepes Ro—yHamentambHy!o oO6sacTb Aa rpynnp I B 
o6nmacru D. 

Oxka3biBaeTcs, TO B MpoctpanctBo R= Ry+ R, +...+ Rp, MomHo BBecTu 
TONOJIOrHIO MW KOMMJIeKCHYIO CTpyKTypy. C momouibio Teopempl A. Kapraua (*) 
MOXKHO MOKa3aTb, 4YTO R — aHasIUTMYeECKOe HOPMaJIbHOe NPOCTPaHCTBO. 

Ec mpoctpakctBo R KOMMaKTHO, TO OHO ABJIAeTCH aslreOpavyecKHM MHOTO- 
oOpasnem. J]ia MoxyApHOH rpynnp SureiA KOHCTpyKUMA KOMMaKTHMUKalnH 
yHamMentaibHol OGmacTH, WaHHasd CaTak3, MpHBOAMT kK TOMY Ke mMpocTpaH- 
CTBY, 4TO HM Halla OOWlad KOHCTPyKUHMA. 

TakuM o06pa30m, JA BCeX JMCKPeTHbIX Ppynn aHasUTHYeCKHX aBTOMOpdHs- 
MOB KJlaCcCH¥eCKHX OGslacTeH CO Ce YIOULMMH CBOHCTBaMH: 1) O6Obem CbyHamMeH- 
TaJIbHOH OOacTH R, KOHeYeH, 2) MpocrpaHcTBo R KOMMaKTHO, CipaBeqiuBa 
TeopeMa 06 aslre6pawuecKNX COOTHOWeHHAX. YKa3aHHble yCJIOBUA HMeIOT MeCTO 
WIA BCeX MOMYJIAPHBIX aGemeBbIX rpymn, BBeeHHbIX B paOore (’). 

B 3aksroueHne BbIpaxkato OnarofapHocth VM. M. Penpdanzy 3a WeHHoe oOcy- 
*KMeHHe pesy/bTaTOB HacTOAuLeH padorbl. 


Marematuyeckuit uHcTHTyT uM. B. A. Crekmosa Tlocrynusto 
Akayemuu HayK CCCP 6 1X 1958 


IMTHPOBAHHAH JIMTEPATYPA 


1H. Cartan, Math. Ann., 186, 97 (1958), H.W. Natrenxun-Ulanupo, 
JIAH, 110, Ne 1, 19 (1956). 
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MATEMATHKA 
M. A, PYTMAH 
O NOPAAKE IKCNOHEHLMAJIbHOrO POCTA PEWEHHA HEKOTOPbIX 


CHUCTEM JIMHEAHbIX JH®®EPEHIHMAJIDHbIX YPABHEHHH 
C YACTHbIMH MPOMSBOAHbIMU 


(Ilpedcmaeaexo axademuxom H. I. Mempoeckum 13 X 1958) 


PaccmMotpuM judpcbepeHivabHoe ypaBHeHHe: 


Ax itt... +9 
grrteet TPny y A F 11-92 ny ath (1) 
Pin Ps Para Garr Ain Mel an in 
ot, ly one Oth (91 Jareeer In) Ot, Ot, --- Ot, 
Broodaciy 0 < 75, ls, ony. tp ete 
Snecb y= Y(ti, to,..-, tn), X= X(t, te,-.., tn) —HelpepbIBHbie BeKTOp- 


(YHKUHH, 3HaYeHHA KOTOPbIX NpHHayieKaT HeEKOTOPOMy OaHaxOBy (KOMIIJIeKC- 
Homy) mpoctpanctsy FE. JImHeinoe mpocrpaHcTBO TaKHX BeKTOp-(pyHKUHH O6o- 
sHauwm uepes Ce. Koaddpuunentht Ag,g,...¢, = Aguas. qq (ti to,-++, tn) — 
cemelicTBa JIMHeiHbIX OepaTopos, JelicTBylouux B E, HempepbIBHbIe H paBHOMepHO 
orpaHuuenHbie mp O <fto, tg..., tn<coo. Tepsbii useH mepo uacTH mper- 
movlaraeTca CTapuwiHM B TOM CMBICJI€, 4TO BCAKOe q;<p, H BCAKaH 


4; <> 


PaccmaTpuBai ypapHeHve (1) mp HavasbHbIx ycsioBuax Kown—Typca, 
MOMKHO BCerfa CYHTATb, YTO STH YCJIOBHA CBeJeHbI K HYJICBBIM: 


Oui fek. dy tO oe ate 
(tr, +++, tea, 0, tipa,..-, fx) = —— ee 
J 
SBIR a (ag Oma a ee os, 
a > » "j]-—l > “74+ ? i. ~ 
m0 f=, 00, 2). (2) 
ot; 


BpiemuM us Cg moynpoctpanctBo Ce.g (—w<a <_ co) 93JI@EMCHTOB, 
YAOBJIETBOPAIOMIMX YCJIOBHIO 


BUDIA (fy, fo,..., th) lexp[—a@ (Gb tan cee ta)| <80; 


T. €. HMCIOUIMX HOpMy C NMOPAXKOM SKCIOHEHIMaIbHOrO BO3pacTaHHA, He mpe- 
BpiuaonyM %. Ilyctb, auiee, Ce;q+ O3HayaeT mepeceyenne Bcex moxmpo- 
CTpaHcTB Cg; g np B >«. (Ilognpocrpanctso Cz,9 cocrouT u3 orpaHHueHHBIx 
SuleMeHTOB-pyHKUMH; B Ce, o+ BXOAAT, HaNpMMep, Take 9JIeEMeHTEI C HOpMOH, 
BOspacTalomeH KaK MHOTOWIeH.) 

IlourH ovepuyHo, uTo np x€Cz;q pelllenve y TawKe O6NaqaeT KOHeUHEIM 
NOPANKOM SKCMOHCHUMAJIbHOrO pocTa, T. €. MpMHafexUT HeKoTOpomy Ce, g. 
Bosiee Toro, ecu x MpoGeraeT BCe No_npocrpaHctBo Cz. a, TO COBOKYNHOCTb 
regs PelueHHH {Y} MOKpbIBaeTCA HEKOTOPbIM NOAMpocrpanctTBom Cr. Be 

: 
ae eee TONHY!O HMPKHIOIO TpaHb x (%) Tex B, mpu KoTOpHIX Cg. a — {y} 
OKT HM He JocTuratbea). ScHo, ¥To x(«) ecTb HeyOnrBalomlan (pyHKWLA 


oT a. Crpyktypa x(«%) HeOmKUaHHO OKasaach O4eHb MIpocron. 
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Teopema. [na ecakol xKpaeeoti 3adauu muna (1) —(2) cywuecmeyem 
«KPUMUYECKOEY BHAYEHUC A, MaKOe, “Mo: 


(3) 


*(X) =% Npl aKa, 
H(t) ae Np o >a. 


Bo emopom coomHoweHuU mouHaA HUDKCHAA epar x(a) eceeda docmueaemca, 


OOHAKO x(%) =a, m. e. coéoKynHocmb pewenut {y} npu eceeo3morHolx 
XECz. NoKpoleaemcaA nodnpocmpancméom C,.,+, HO He noKpoleaemca nod- 
aw Eis E;a, 2 


npocmpancmeom CE; «,.&: + 

Hasopem ypaprenne (1) ycToua4uBbIM, ecm BCAKOMy OrpaHHueHHOMy x 
COOTBETCTByeT OrpaHHueHHoe peuulenve y. 13 Teopembl cpasy cylelyeT, 4TO 
ypaBHeHve (1) ycroduMBo B TOM M TOJIbKO B TOM Csy4ae, eC oy) < 0. 

Bonpoc 06 adpdekTHBHOM onpeseseHHH KpUTHYeCKOH TOUKH oO» B OOLIeEM 
cilyyae MpewcTaBseTcH HaM Upe3BbINaHO CJIOXKHbIM. I]pupeyem HekOTOpble 
YaCTHbIe Pe3yJIbTaTb! B 9TOM HallpaBJeHHH. 

Byem rozopntp (}, 2), uro omepatop-tpyHkuna A (ty, te,..., tn) UMeeT 
cmaOyto BapHaunlo Ha GeCKOHEUHOCTH, eCIM AIA Kaxkoro ¢ >0 


cymectsyeT 7 = T (e) >0 tTakoe, 470 u3 >) pe ibe a fee Dah (oiled 


Brienyem VAC f bats eye ta) —— A ly tay « «try bq) | es 

B nn. I—IV 6yyem cuntatb, uTO Bce KosdpHuuNeHTbI ypaBHeHHsa (1) 
WMelIoT CJlaOyio Bapvallwio Ha GecKoHeuHOcTH. Kpome Toro, B mn. III, IV, rye 
E mpegnosiaraetcs 6ecKOHeYHOMepHbIM, YCJIOBHE PaBHOMepHOH orpaHHueHHOcTu 
ceMeHCTB Aag,q,...9, (t1, t2,.++, fn) 3aMeHUM Oovlee CHJIbHBIM TpeOOoBaHviem 
KOMMaKTHOCTH. 

I. CkanapHoe ypaBueune. Ilycth E oguomepHo, T. e. Y, xX H 
Agiq2...9n — YWHCNOBbIe (PyHKUMH. PaccmMoTpHM ypaBHeHve, nosyyenHoe us [(1) 


MyTeM 3aMeHbI Kaxkoro Koadpduunexta Ag,q... Qn MOCTOAHHOK Qg,qy... gn8 To- 
NyCTHM, 4TO ANA ZTOFO \ypaBHeHHA HalifeHO KPHTHYeCKOe S3HAYeHHe % Kak 


(pyHKUHA YHCe Darga... In: 


% = O ({@rGe ante 


Torga KpuHTMyecKad TOUKa HCxO_HOrO ypaBHeHHa (1) onpezenseTca Mo Popmyvie 


% = ee ® GAN and)* 


3necb A® osnauaet KaKkoe-H6O MpeyesbHoe 3HaveHHe, NopoxwKaemoe (yHK- 


uve A(f,, t2,..., fn) pH Sti 093 sup OepeTcA MO BCeBO3MO2KHbIM IIpe- 
(@) o » 
JI@bHBIM  3HaveHHAM, | KOTOpble NopoxfaloTcA cHcTeMoH  dyHKUHi 


{ Agigs.:. ae (ti, to,---+, ¢n)} Ha OOWMWMX NOCNeLOBaTeJbHOCTAX 3HaueHHH fj. 
Il. CkanapHoe OObBIKHOBeHHOe ypaBHeHHe. PaccmoTpHM ypab- 
HeHHe 


dy d™—1 
atm ae Pi (t) dt™-1 


feet Ppa (t) H+ Pm (t)Y = (4) 


Ilyctp A = {k} —MHOxKecTBO KOPHel BCeBOSMO?KHBIX XapaKTePHCTHYECKUX 
y paBHeHHit 


pm + pore +...+ perk + po) = (0); 


KOS*PUUMeHTLI KOTOPbIX CYTb IIpeJeJIbHbIe SHAaYeHHA, MO PpOrKaeMbIe (pyHK- 
UMAMH Pp, (ft), Po(t),-++, Pm (t) Ha OOWWNX NOCJeNOBATeJbHOCTAX t —> 0c. 


KpuvTHueckuM 3HaveHHeM 3)eCb ABJIACTCA supRea, B3ATbIH no Bcem AEA. 
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Orciola, B YacTHOCTH, cylehyeT, 4TO ypaBHenue (4) OyzeT HeyCTOMUMBbIM, 
eclH XOTA Obl OHO mpeembHoe sHayeHve p\°) HMeeT HEMOJIOXKUTEJbHYIO Be- 
II@CTBCHHY!O WaCTb. 
Il]. Ypapuenue (1) c momapHo nepecTAHOBOUHBIMH ONepa- 
(@) 


is) Vise ” ry 
Topamu. Ilycrb moOple 4Ba onepaTopa Ag g,..9,9 Ag'q"..g IpeeJIbHOH CH- 


CTEMbI CA dys MOpo*kAeHHOH cemelcTBaMu {Agidane Gn (Ea bares 3 tn) Ha 
o6uleli mocueqoBaTeIbHOCTH 3HaueHHH 1;, » t;—>0o, mepecTaHoBouHH. B 


9TOM CJIyuae 
oy) < sup sup © ({Xgudeu. anh) (5) 


(@) (A) 


Syecb nO aa ee TOUKa ciekTpa oMmepaTopa AM ee sup OepeTcad m0 BCeBO3- 
(4) 


MOXKHbIM KOMOMHAUMAM 9STHX TOUeK, SUP—MO BCe€M YNOMSAHYTBIM CHCTeMaM 
(@) 
MpeeIbHBIX OMepaTopoB (® — (pyHkiHsA, 3ayanHad Bo. I). 
Ill’. KoneynomepHplit cayuan. Ilycrh E KonewnomepHo, Aggy... ¢,— 
MaTpullbl. Ouenka (5) CTaHOBHTCA paBeHCTBOM, eCJIH SUp OpaTb JIMIUb MO TeM 
(A) 
KOMOMHaLMAM, B KOTOpEIX YO) qn “BUIAIOTCA TOUKAMM CIICKTPOB 


B OOUIMX MHHMMaJIbHbIX HHBapHaHTHbIX MOAMpOcTpabcTBax. 
Ill’. TunepOonunuyeckoe ypaBHeHue BULA 


oy oy 
ma Ao 5, — Ani 55 —=— Amite 


(@) gn 
Agide..- 


me 
011 0t 
3ylecb 


D ONG ew Need Re (02 ae) ae 


+ eV [Re (no? — NPP + Re (ab? + NVA) FDS? EAB 
(cp. (*)). 
IV. TByunenHoe ypaBpHenHne 


Fil aan 


ment Fey ae 
altar’... at’n ners oy 


KpuiTwyeckoe sHaueHne ompegesrnetca mo dopmyse 


N 
bss \() 
a = sup sup Re A Bang PO eR ee Py 
@ 
O6osHayennA coorBetctBywoT no. III. Sror pesyJIbTaT B MeHee NOJIHOM Bue 
nphBejed Hamu B (*). Ouepuguo, nph N>1 a seerga HeEOTPHWaTeJIbHO H 
YCTOHYMBOCTb HEBO3MO>KHa. 

V. OuenkKa pocra mo uvacTH apryMeHTos. PaccmoTpuM ypas- 
HeHHe (1) B o6nacTH O<t;<co yaa [= lhe, ..., Mt ie B OOnocTa 
ela <cticbh<o yaa j=m+1,..., 2. B xauectse Ce; a BO3bMeM 
NOAMpOCTpancTBO Bcex x€Cg TakHx, uTO 


sup| x (tr, te, - «+, ta}texp (a(t, -b ty ese tn) 60% 


Sapucumoctb x(a) celivac uMmeer MpexKHIOIO CTpykTypy (3), MpHyem a, 
onpewemneTcA Kak KpHTHYecKad TOUKa ypaBHeHHA t 


grt tert... Pm y gt tet- +m 
atrtag?* Pm ae, Dh W192... gn 1,92 na — Xe (1’) 
1 Oye OF O8, Qa OL 
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pe 
Siecb BL BXOMAT JIU Te “WICHb! V3 u (ypapHenue (1)), rye q,, hy eee 
Ymte = Pmigr++s Iq = Py B YacTHOCTH, McceqyA pocT no OfHOMy apry- 
MeHTY, MbI WMeeM B KauecTBe (1’) OObIKHOBeHHOe udpepenuMabHoe ypaB- 
HeHHe. 
IIpumeuanne. Unenbi ypasyenua (1), omyujenHbie B (1’), urpatoT poub 
«MaJIbIX» BO3MyUleHHii. Ilostomy cooTHoileHve x(%,) = a+, BooOmle roBops, 


MOXET HapylatTecs. 


Onecckuit Ilocrynuio 
rHAPOMereopoviorMyeckHH HHCTHTyT 9 X 1958 


HWHMTHPOBAHHAA JIMTEPATYPA 
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Jloxuagn AkayeMun HaykK cccP 
1959. Tom 124, N 4 


dq. CHHAM 


O NOHATHH JHTPONMH JJMHAMHYECK ON CHCTEMbI 
(ITpedcmaeaeno axademuxom A. H. Koamozopoeoim 25 XI 1958) 


§ 1. B nacrosmeli 3amerKe jlaeTCA onpeyeseHHe SHTPONHH, MpHrokHo 
JIA TIPOH3BOuIbHIX aBTOMOpH3MoB mpoctpaHctBa JleGera. Jloka3biBaemMaa 3aTeM 
TeopemMa 1 ykasbIBaeT B HeKOTOpbIX CJy¥atX NyTb K €€ BBIYHCJICHHIO. Hal 
OCHOBe 3TOL TeOpeMbl MosyyaloTCH HOBbIe MeTPH¥eckHe HHBapHaHTb! H€KOTO- 
PbIX SPrOsM4YeCKHX ABTOMOP(PH3MOB KOMMAKTHBIX KOMMYTATHBHBIX rpylitl. 

§ 2. Tlycrs M—nipocrpauctso JleOera c s-aireOpoH H3MepHMbIX MHO- 
*KecTB S u Mepolt p, p(M) = 1; T — npousBombHbid aBTomopu3m STOrO Npoct-| 
paucrsa (). [loa koneyHbIM pasOuenvem A= {A,... An} mpocrpancTBa M noHuMa-| 

n 
eTca ero MpeycTaBseHve B BUJe CyMMbI HellepeceKalolluxca MHOxecTB* M= UJ A;.} 
iT | 
TIlog, pas6veHnem T*®A nowumaetca pa36neHue, O6pa30BaHHoe MHOXKeCTBaMA: 

k : 

(dats gy REEL 3 PRD oot OF " 2 

SHTPONHA MpOv3BOJIbHOrO KOHeUHOrO pasOneHHA A JaeTCA HSBeCTHOH (bopMy1O# 


n 
h(A)'= —§ 1p (Ad log» (Ad). | 
j= | 
B coorpeTcTBuv Cc 93TOM dopMysoOH Mbl MO KeM HaliTH.3HaveHHe SHTponHE 
pas6vennt AVTAV...\VT"A, o6pa30BaHHOrO BCeBO3MO2XKHbIMH MHOx«Ke- 
ctpamu Bua A; TA, f... T°A;,. 3 o6uux Teopem TeopHn uHpopMa- 
wun (4) cneqyeT, YTO AIA MOOOro KOHeYHOrO pasOveHuA A cyllecTByeT mpeyen 

k 
fit eae eee 
ko Lk 


Onpefenenue. DHTponneh aBToMOpdu3Ma T G6yyemM Ha3biBaTb 
BePXHIOIO rpaHb Ay (A) No BceM KoHeyHbIM pasOneHnamM A: hr = suphr (A). 
A 


PaccmMoTpxM {Ba NpOM3BOJIbHBIX pasOneHua A—{A,... An} Ho B={B,... By}. 
[Ipeqnoox%KHM, YTO MHOxKecTBa B; MpuHaqekaT 3aMKHYyTOM 3o-anreOpe, nmopo- 


*KeCHHOH MHOxKecTBamu {T"A;, 1<j<k, — oo <n<oo}. Torga cnpasez- 
JMBa CJleqyoulan Teopema: 


Teopema 1. J[na pas6uenui A u B, o6nadaiwwux yKasannelm ceoii- 
cméeoM, 6biInoAHAemcA Hepasencmeéeo hr (B) <hr (A). 


OrmeTHM XOpolio H3BeCTHbIe cBOlCTBa SHTpONHH, Ha KOTOpbIe MbI OyjemM 
onupaTbcs. Ilyctb K, L, M —npousBoububle KOHeUHBIe pasOvenua. Torga ; 


1) A(KVL) =h(K) +A(L|K)3 3" 
Pe 2a)"h(K) <A(K VL) <A(K) +A(L);% 

28) h(K VL | M) <A(K\,M) + h(L||M); 

3) h(K|L) >h(K|M), 
CCIM oJIeEMEHTEI pasOvenHa L MOxKHO MpeCTaBHTb'g Kak CYMMbI™ 971eMeHTOR 
pasOvenna M. re 


* 
Bce pacCMaTpHBaeMble MHOMKEeCTBA npeAnoJlar awoTca H3MEePHMBIMH, 
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lokasaTeabcTBO Teopemp. Ha _ ocHopannn cBolcTB) 1) Hu 2a) 
R(DN TBN VGN To BY< 
el Bee BT AN) eV TAN... TA 
p(T “AV...VT (A) +h(BVTBV...NVT'B|T“AV...VT™A).. (1) 
Jjamee, Ha OcHOBaHHH cBOlicTB 28) nu 3) 


Be Aaa lee Nt ANY ary (0! A) 
Sh BYE AVION RTA) << 


7=0 


Sei Bee ANY AE Asati). A(B( PAV. VTA).2) 


i=0 
Jlerko moKa3saTb, 4TO, B CHY Hallero yclosut Ha pas6uenua A u B, 
qna mo6oro ¢>0 A(B|T"AV...V T"A)< enpu noctaTrouHo 6o.buIOM 


n. Jena o6e uacTH HepaBencTBa (1) Ha 7 MH MOJb3yACb NocweqHHM yTBepxK- 
IeHHeM HW HepaBeHCcTBoM (2), NowyuHM 


h(B\/V TB\/...\/ T’B) A(AV/.. VT? A) 2nter 
r 


r+1 
S ys ae Sa sae PRS 
IlockoJIbKy  3aBHCHT TOJIbKO OT &, TO, Nepexoaa kK Mpemety mpu r—oo, 
NOJIYYHM, BBHY MpOW3BOJIbHOCTH &, TpeOyeMbIH pesyvIbTaT. 
CneyactBue. Ecnu pa3s6venve A TakoBo, 4TO 3aMKHyTad o-asreOpa, 


MopowKeHHaA MHOMKeECTBAMH PTA Ny Oeste <kR<w, I1<i<k, cosmagaer 
e S, To hr = hr (A). 

Teopema 2. Ecau pa36uexue A makoéo, 4mo MUHUMQaAbHAA s-aneebpa, 
codepxcauan mHoo2cecmea {T* A} npu k > 0, coenadaem c S, mo hy = 0. 

JlokKa3aTe€AbCTBO OCHOBaHO Ha TOM (pakTe, TO B HalllHX YyCJIOBHAX 
h(A|TAV....VT"A)—0 npo noo. 

Teopema 38. [na x2mbo0e0 aemomopdusma T umeem mecmo paeexrcmeo 
Rep. |R-|Ap 


Jloka3atTesabecrTsBo. Jina mo6oro pa36uenun A wMeem 
h(A\V. VTA) RARLT AN Sa TA) 
n|k| ie n|k| : 


Unnu, mepexoyA kK Npesesy mpu n—oo, THC) sere (A). 


4 
V3 mocmemHero HepaBeHCTBa CJleqyeT, TO hr > yy Prk IlycTb Tenepb 


h’ — mo6oe jyNc10, MeHbUee Arp. Torfa Haliyetca pa3z0venne A Takoe, 4TO 
hr(A)>h’. Paccmotpum pas6venve B= AVTAV...V T*A. Ouesnguo, 
aro h(BV T*BV...V TPB) =h(AVTAV...VT™" 7A) i 
h A(BNTEB NOUN) TECDBY, AC ANGTA Vs VTE TA) ‘eI 
> MEV TB. WTB) _ MAVTAV VT hl. 
[Ipexempubili nepexoy mpH n—>co faet hp, >h'|k|. BBuY MpOu3BOJIbHOCTH 
h' <hr Teopema loka3aHa. 

§ 3. Ucnoup3syem JoKa3aHHble TeOpeMbI [JIA BbIMHCCHHA SHTPOMHH SprofH- 
yecKoro aBTOMOptH3Ma JByMepHoro Topa. Takoli aBTOMOp(H3M 3ajlaeTCA 
enouvcNeHHOH MaTpuleH 2-ro MopazKa c onpeyesuTesem + |. YcsoBue ero 
3PrOMMYHOCTH COCTOMT B CYLICCTBOBaHHH JBYX eHCTBHTCJIbHBIX COOCTBeHHBIX 
3HayeHui (cM. (*)). 
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[IpeqcTaBHM TOP B BHJe IJIOCKOCTH 2 = (x, y), Y KOTOPOH OTOKACCTBICHE! 
TOUKH, O6€ KOOPAMHATbI KOTOPbIX OTIMYAIOTCA MexK]Y co6oH Ha meloe HCO. 


Bygem o6o3HauaTb yepes 7 sMHeliHoe MpeoGpasoBaHHe NOCKOCTH HM Hepes T — 
COOTBeTCTBYIOWee MpeoOpasoBaHe Topa. OudeBHHO, YTO HaweTCA Takoe k, 


1 
YTO JIA MOObIX Map TOUeK Z,= (x1, Yi), Z2=(X2, Yo), AA KOTOPbIX | Xy— Xo |< ms 


1 = — fl é 
|Y¥1— Y2|<— >» BbINOMHAeTCA HepaBeHCTBO | Tz: —T2e||< aaa (no HOpMon 
MOXKHO MOHHMaTb OOBIYHYIO SBKJIMAOBy jwHHYy). Bo3bMeM B kauecTBe HCXO]- 

i i+1 
Horo pa36veHHe A, OOpa30BaHHOe MHO?KeCTBAMH Ay = a ee ee pe 


<< ae Jlerko noKka3aTb, 4To cyBsuru T"A tTaKkoro pa3OveHHs oOpa- 


3yioT 6a3uc. Ha ocHopaHHu cvleqcTBHA K Teopeme | uMeeM hr =hr (A). 

Cnenaem cenyiouree o6mee 3ameyaHve. Ilycrb € — Mpou3BOJIbHOe H3MepH- 
Moe pa36ueHue npoctpaHctsa M u D— KoneuHoe pa30veHHe MpocTpaHcTBa Ma 
Torja fa mo6oro sviemeHTa pasOvenna CEC 


RAN DAV ToA DC) it (Anvenee ee Aa y= 
<h(D|C)+h(AV...VT*A[D|C). (3) 


Jina jlanbHetwero Ham MoHagqoOnTcs culexyioulHe Be 3JIEMeHTapHbie JIeM- 
Mbl, OKA3aT@JIbCTBO KOTOPbIX MbI OMYCTHM. 

Jlemmat. Jaa a6o0z0 § > 0 cytyecmsyem maxoe L(8), 4mo Ha arobom om- 
peske npamot y= Ax +B, Oauna Komopozo 6bonrowe L(s), Hatidemca mouKa, 
omcmosiuant om Hekomopoti mouku c KoopoOuKamamu (B +i, j), ede it, J— 
yenole 4uuCcNa, HA paccmoAHue, menowee 4. 

JlemMa 2. JJna napannenoepamma c eepuuxnamu (0, 0), (x, Ax), (c, d), 
(c+ x, Ax-+d) «ucao mouek C YeAaouwucAeHHolmMu KOOpOUHamamU, CoOdepaica- 
WUXCA BHYMPU NaparNeloepamma, nNpu CocmamorHO MAaAOM VA c2 + d* ne npe- 
Boluuaem x. 

IIpumMem co6OctBenHble mpsmpie /!, /? apromMopdu3smMa JT 3a HOBbIe KOOpJH- 
HaTHbIe OCH, OOO3HaYaeMbIe B JlaJIbHelillieM vepe3 x, y. CooTBeTcTByrollHe co6- 
CTBEHHbI€ 3HAYeCHHA OOO3HAYHM Yepes Ay, Ag (|Ay| = [Agl + > 1). 

PaccmoTpuM pa36veHHe y KBagpata E = {0O<x <1, O<y<1} ua or- 
peskn J, napasenbHble npamMol /? uw OKaH¥MBaIOWMecA Ha CTOPpOH@X KBaypaTa 
E *. Vsmenbuenvem pa3OveHnd y ABJIAeTCAH pasOveHHe Y:, MOJIy4YaeMoe culeqy- 
(OWNHM OOpasoM: Kak bli oTpe30K / qemuTcA TOUKaMH Bua J-¢ Ha OTPe3KH 
[. JIMHbI © H Ha He Oosee vem JBa OTpe3Ka J\JIHHbI, MeHbIUeH &. 

Ilyerb 2, = (x, ms) u 2 = (x, (m+ 1)e) —KonubI HeKoTOporo oTpesKa L¢. 
Torga T—"l. mpeactapaser co6oit oTpe30K, KOOPAHHATbI KOHILOB KOTOpOrO 
MMeloT BHA: T—"2,== (xh; ", msdy'), T"2g = (x, (Mm 1l)edks ye lipaMe: 
HAA JIeMMy 1, NoyYHM, 4YTO MPH CKOb yroytHO MavJbIx 5), 85, © H LOcTaTOUHO 
OOJIbLIOM N, 3aBHCALIeM OT 9), 59, €, Qua KaxOrO oTpeska /, J.JIMHbI © Haii- 
WeTca coflepxkaulwiica B HeM OTpesoK /, MOCTOAHHOM juHBI &’ > (1 — 89)e 
H TaKOH, 4TO T-"l. ecTb OTpe30K, KOOpAMHAaTHI (x, y) KOHI[OB KOTO- 

—n ° 
poro umeior Buy (a, 0) u (a, eA, "), roe |x| << 8). Tlombsyacb semMoili 2, He- 
TPYAHO NOKa3aTb, YTO H3 Kax%KMoro OTPeska /, MOXKHO BLIKHHYTb He GOoslee ¥eM 
CYeTHOe YHCJIO OTPe3KOB, OOUlad yCIOBHaH Mepa KOTOPbIX NIpH ycoBuu ** 


/ 8) | 1 eo) e e 
¢ HE DPE OE OMe =a Cc HeKOTOPbIH KOS(PPHUHeHT, 3aBHCHIWIHH OT TaHreH- 


ca yruia Hakslova Mpsimoi l° kK ocH xX, Tak YTO Ha OCTABLIIEMCH MHO2KeCTBe YCJIOB- 
Hoe pacnpenesenue pasOuenua A\V...\/TSA we 3aBHCHT OT MHOxKecTBa T—” ite 


* 
Hines IpHMeHutb pas6ueHue Y Mpwnagiexut A. H. Koammoroposy. 


* > 

eer YCJOBHOH Mepbl H YCJIOBHOrO paciipefeseHHA Tox eCTBeHHO C MOHATHeM Ka- 
OM CHCTEMBI Mep H MOHATHEM YCJIOBHEIX BeposATHOCTeli B TeopHH BeposTHOCTeH 
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| Htak, MbI nomyyaem cvlelyiomyto KapTHHy: 43 KaxKyoro oTpe3Kka J, JJIHHbIe 


(MOXHO BbIKHHYTb MHOXKECTBO MepbI He OO/bUWeli e( 8, a ay 
| me on 
OCTaBINeMCsH MHOxKecTBe /, ycOBHOe pacmpememenne pasOvennn = "AV... 


oe VT"*sA npu RocraTouHo GosbUIOM n He 3aBHCHT OT MHOxecTRBa /.. 


| Iyer MHOKeCTBO M, eCTb OObeqMHeHHe TaKHX MHOrKecTB: 1) MHODKECTB 


) TaK, AUTO Ha 


N 
[ 


| 
1 


te — Z.; 2) oTpe3sKoB JJIMHBI, ae €, NONYYaloulMxcA Mpu Wesenuu oTpes- 
aA 

‘Kop J. Torna p(M,)< 8 + 8 + mot = 6. BosbMem pa36uenne D topa Ha 

eco M, u Mz =M—M,. Bepa zB dopmyse (3) B Kayectse € TpuBu- 

aJIbHOe pasOueHHe, JIerKO NOJIyduM 


| 


(13) CENA A|M2) Seas Se AVENE AlMs) | 95 leek. (4) 


Bepa B (3) B KayectBe € pa36veHue y, MomyuuM aaa oTpesxa J EM, 
KAY. V PeALMe( by SUAVE Al 


ee A lee Fe (5) 


S 
‘Kak moxasano B OA(T"AY...V T"HtA|M,) =h(T*AY...VT*HA|M. 1) aaa 
lé M,: Uoatomy, npouuterpuposas (5) no / HM BOCMONb30BaBIUMCb HepaBeHCTBOM 
A(T"AY...VTSA|MeN l) < h(Ay...VTSA|Mo Nl) <A(T"Ay...\VVTSA (Me (ht) + 
+ h(Ay...VvT*A|M, 9 2) (6) 


MpH m<(S, NOJYYHM MpH WOcTaTOUHO OobuIOM s 


= a ae : 2 h mW EA 
(1 id ie V T’A|M2) eS (AV = Dee 


yA VE ae (7) 


3aMeTHM, 4TO N 3aBHCHT TOJbKO oT 6. I[losTomy, nomaraa B (4) H (7) 
$—> 00, MOJIYYHM OCHOBHOe PpaBeHCTBO: 


HAVTAV..VT°ALY) | 


BONNE ga 
Jjoxa3aTesbcTBo Toro, uTo lim eee =log|\,|, TpeOyer 3ue- 
S—0CO 


MEHTAPHbIX TEOMETPHYeECKHX COOOpaxKeHHi, KOTOPble MBI ONycKaeM. 

Mobi movlyuaem, TakKuM OOpa3soM, HOBbIM MeTPpHYCCKHH WHBapHaHT JIA aBTO- 
MOpH3MOB ABYMepHoro TOpa — MOfYJb COOCTBeHHOrO 3HayeHHA. , 

Jina aprosmueckux aBTomMopdu3mMoB k-MepHoro Topa, HMelOWHX Fk jericTBH- 
T@JIbHBIX COOCTBCHHBIX 3HAUCHHH, H3JIO2KeHHbIe BbILe COOOparxkeHHA OOOOU\aI0T- 
ca 6e3 Tpyfa. SaTponua ux JaetcA (opMyviov 

hr = >) log|ad. 
JAgl>1 

B  3aKsioveHve Bbipaxaio OmarofapHocrh A. H. Kovmoroposy 4 

B. A. Poxsanuy 3a WeHHbIe OOCYKJeHHA PaCCMOTPeHHBIX 37eCb 3aau. 


TloctymH10 
23 X11 958 
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Hokaagn AkajemMun Hayk CcccP 
1959. Tom 124, Ne 4 


MATEMATHK 


re A. CYBOPOB 


COOTBETCTBHE FPAHHLL MPH TOMOJIOTHYUECKHX OTOBPADKEHHA 
MJIOCKUX OBJIACTEM C NEPEMEHHBIMH TPAHHUAMH 


(IIpedcmaenexo axademuxom M. A. Jlaepenmoecoim 13 X 1958) 


B sToli 3aMeTKe MbI NIPHBOMM KpaTKOe JOKasaTeJbCTBO TOTO, UTO TeOpHAl 
NPOCTHIX KOHULOB MOCJeLOBaTEJIbHOCTH MVJIOCKHX OGJIacTeH, CXOJAULeHCA K He-} 
BbIPOXKCHHOMY spy, MocTpoeHHaA B paOorTe (') B MpHMeHeHHH K KOH(POPMHBIM 
OTOOpaxKeHHAM, MOXET MpHMeHATLCA WH B CTydae TOMOJOrH4eCKUX OTOOpaxe- 
HHH Oovlee O6uleH MpHposbl, OXBaTbIBalOLleM KOH(OpMUBIe, KBa3HKOHOpMHBI 
rapMoHHyeckhe H Apyrue oTOOpaxkeHuA. 

1. Knacc oTro6paxeuHnit Ce. Orodpaxenne w=T2=h(*, y) +) 
+ ife(x, y), z==x-+iy, mnockoh o6nacta D (oTKppirod MM 3aMKHYyTOM)! 
npuHaqiexutT kKlaccy Cy B D (OTHOCHTeJIbHO CHCTeMbI MIPHMOYPOJIbHbIX KOOp- 
qunat x, y), TE€Cx, ecam fi, fe apHHaqnexat knaccy* BL BD u 


2 
\\ >) grad*f dx dy <k. | 
D i=1 | 

Jlemma 1. Ecau nocaedoeameroxocmb omobpasenut {T,(z)} (n=1, 2,..; 
Tn€Ce @ D; k we 3aeucum om n) cxodumca paeHomepxo ernympu D «x T (2), 
mide CC .e sD). 

J\oxa3aTeJIbCTBO OYeBHAHEIM O6pa30Mm cyienyeT H3 (2), emma 2. 

2. AHanor TeopemMbpI Kapatreoxopu Aan oTOOPAa KCHHE K Mac- 
ca Cx. 

Teopema 1} ((*), 1V. 5. a)**.. /lycms w = T,{2), T,(0) =0, n= 1,23 
omobpancaem Kpye Qo: |z|<C 1 na o6nacmu Bn, npuyem ece By pacnoaostenot 
6 KOHeXHOU YaCmMU NoAOCMU W U NocAedCBaMeAbHOCMb {Bn} wmeem HebbLPOIC- 
denHoe A0po omxHocumeabHo mouku 0. Ecau Tn€ Ce @ Qy U tra =T 1, tyECe 
6 Bn, MO MOdXHO ONpedeA~umMb nocAaedosameAbHOcMb YeAvIx uUuceA {n'} maKylo, 
amo: 1) {By} cxodumca omxocumeaoHo 0 K HesoipoxtdenHomy sOpy Bo; 
2) {Tn} cxodumca K monoaoeureckomy omobpascenurio T, T(Qo) = Bo; 3) {tn} 
cxodumcsa 6 By K monoaoeurecKkomy omobpastenuio t = T™. 

SameTuM Tenepb, uTo no (°), memma IV. 3. a B ycnoBHAX 9TOII TEOPeMbI 
CxXOQMMOcTb B 2) H 3) MOXKHO CYHTATb paBHOMepHO! (HenpepbIBHOl) BHYTpH 
cooTBeTcrByiomei o6/lacTH, H mo JemMe | oTo6paxenua T ut OyAyT Kslacca 
Cp COOTBETCTBEHHO B Qy u Bo. 


* Onpenenenne knacca BL npupegeno, Hanpumep, B (2) ecTO eddie 

** Mbl MpWBOAHM 4acTHbIli cy4ail TeopeMbI, JoKa3aHHoti BiiepBble B paOote (4), OMHAaKO B 
pa6ote (4) asTop He NMpHBOAHT BCex Tpe6yembEIX OGocHOBaHUii, B (8) BHOBb jOKa3bIBaeTCA 9TA 
TeopeMa — CHavala AA Cily¥ad OTOOpaxeHHH C HENPepbIBHBIMH YaACTHBIMH NPOH3BOLHBIMH, 2 
3aTCM MPOBOAKTCA OSOGMeHHe Ha Ooslee WIMpOKHH Kuacc ((%), ra. VII). Ilo-BHAHMoMy, 9TC 
o606MeHHe He OXBaTbIBaeT KMacca C p NoHoctho. TlockombKy oKa3aTenbeTBO 93TOH TEOPeMBI 
OasHpyeTcaA TOMbKO Ha *akTe paBHocTeneHHoOli HCIPCpbIBHOCTH H3y4aeMoro Kvlacca OTOOpaKe: 
HHH, @ STOT dakT ycTaHoBseH B (*), B YaCTHOCTH, H Ana oTobpaxenuit Kacca C,, TO NpH 
BOAMMYI0 TeopeMy, a TakxKe nemMy IV, 3. aH Teopemy III. 13. a (*), HCNOb3yemBe mab: 
Me, ClelyeT CUMTATh OKAa3aHHBIMH JIA TOMOMOrMyecKHxX oToOpaxkenuit Knacca C ae 
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Ecav JONOMHHTeNbHO K YCJIOBHAM TeOpeMbI CUTATS MoOCeLOBATebHOCTb 
{Bn} cxomsailelica K HeBbIPOKJeHHOMy ALpy Bo, TO WIA MNOcJIeOBaTeJIbHOCTeH 
{Tn} W {tn} (B leo) He OyxyT cneqoBaTs yTBepKeHUA 2) u 3). Tleticrautesb- 
HO, TOMOJIOrMyecKoe OTOOpaxeHne TEC, He OnpewenneTcA 3anaHnem O6macTH 
iB, = 7(Q,). aa NOJYYCHHA €MHCTBEHHOrO Mpeslesa 7 HYKHbI JONOJIHUTeJIb- 
Hble yYCOBUA (Hanpumep ycylopua T’,(0)>0 B cayyae KOHpopMHIX oToopaxe- 
HHH, TOra TeOpeMa AaeT U3BeCTHBIH pesysbTaT KapaTeogopu). 

H3noxenHoe B 9TOM NYHKTe MpHBOAHT K BbIeeHuIO cleyloulero OObEKTA 
wCCJIe JOBaHuA: 

3. YcNOBHA, HAaNaraemble HaOONaAcTH U OTOOpaKeHuUa. Ilyctb 
B MJIOCKOCTH KOMMJI€KCHOrO MepeMeHHOrO W Maha MOCMeNOBATebHOCTb OHOCBA3- 
HbIX OJHOJIMCTHBIX OOacTeH {B6,}==B (By), n=1, 2,..., Ba30, pacnonoxKen- 
HbIX B OFpaHHYeHHOH YacCTH MJIOCKOCTH, CXOAMLacH K HEBbIPOKJeHHOMY ALpy 
Bo OTHOcuTebHO TouKH 0. Ilycrh w=T,(z), Tn (0) = 0 — Tononornueckue 


oToOpamenun Kpyra Qo: |2Z|<(1 Ha o6nactu Bh u t==T,' — OOpaTubie orTo- 
Opaxkenua, mpwyem: a) 7, (cooTBeTCTBeEHHO t,) Ksacca Cz B Qo (cooTBeTCTBeH- 
HO B B,), Rue 3apucuT oT n; B)T, (COOTBeTCTBeEHHO ,) CXOJMTCA PaBHO- 
MepHO (3HauUT HM HeMpepbIBHO) BHYTPH Qo (COOTBETCTBEHHO BHYTPH By). 

3 n. 2 cnenyer: y) {Tn} umeer mpefetom TEC, B Qo, npuyem 7(Qo) = 
= Bo, u 5) {tz} HMeeT Mpenetom t= T 1, tECy B Bo. 

4. CooTBeTcTBHe rpaHHl Mpu oTOOpaxennun {Tj}. 

Teopema 2. /Tycme {T,(z)} — nocaedoeamensxocmb omobpaxtexuit Kpyza 
Qo Ha O6aacmu nocaedosamenbHocmu {Bn}==B (Bo). SYcaoeua n. 3 npedno- 
Aaearomcs eolnoAneHHolmu. Toeda mexcdy 2paHuunoimu moukamu Kpyea Qo u 
npocmemu KOHYamMU nocredogamerbHocmu B(Bo)* cywecmeyem 63aumHo-OOHO- 
3Ha4UHOe coomeemcmeue , OOAAdaHoWWee CAeOYIOLUMU CeolicmeaMmU: ecAU NnocaAe- 


OosamenbHocmb {Zn} mouwex Kpyea Qy: lz] <1 wu nocaedosamenvbHocmb {en} 
npocmetx Konyoe obAzacmeti B,** cea3zanet pasencmeom Tp(2n)=en, Mo npu 
Zn—>2o, |2o| = 1 nocaedosameronocmb {en} cxodumca K npocmomy KoNyYy (2p) 
nocredosamerbxocmu B (Bo), u o6pamno, us cxodumocmu {en} K npocmomy 
KOHUY €, nocnredosamerbHocmu B (Bo) caedyem cxodumocmbo {Zn} K mouke 
p? (eo). 

OrpaHHuyMMcA MpHBeseHHeM TOJIbKO CXCMbI J[OKa3aTeJIbCTBa STOH TeOPeMHI. 
Hapany c Kpyrom Qy) G6yfeM pacCcMaTpHBaTb MOCJeAOBaTebHOCTb COBMayalo- 
WX KpyroB {Qn}==Q(Qo), cxommmyrocd K Qo Kak K sAgpy. Teopema wJerko 
cileqyeT H3 TeopuH mpocTHIx KoHyoB B (By) *** Hw CaeMyrouHx yTBepxX7e- 
HHH. 

IIpu oro6paxenuu {T,}: 1) BcakHH suemeHT mocneqoBaTesbHOcTH B (Bo) 
nmepelieT B SJIeEMeHT roOCenOBaTesbHOcTH Q (Qo); 2) wWemb suiemenToB B (B,) 
MepelizeT B UWelb 3IeMeHTOB Q (Qo); 3) Wemb deMeHTOB B (Bo), ompeneneman 
Wenbio ceyenuli sgpa Bo, CXOMAWIMXCH K €MHCTBEHHOH ToUKe rpaHuttpl Bo, 
Mepelizer B Wenb 9ieMeHTOB Q (Qo), ompesemaemyro wembio ceyeHHi sqpa Qo, 
CXOJAMIMXCA K CJMHCTBCHHOH TOUKe PpaHHI{b! Qo. 


* OnpefeneHuA NOHATHA «MpocTo KOHe MoceqoBaTesbHocTH B (Bo)», a TakxKe ApyrHx N0- 
HATHH, HCMNOMb3YeMBIX HH2Ke (CXOAMMOCTb K MpocTomy KOHIy B (Bo), SIeMeHT, CeNeHHe, Ilelb 
anemeHToB B (By) HT. Q.), cM. B (2). 

** Kax uw B (1), BHYTpeHHHe TOUKH OOvlacTH B,, MpHUHCJIAIOTCA K MHOKECTBY Ce IPOCTbIX 
KOHIOB. 

*** Teopua MpocTEIX KOHUOB B(By) (1)—¥HcTO reoMeTpHuecKad TeOPpHA H HMeeT CMBIC.! 
6e30THOCHTeENBHO K KaKHM-sH60 oTOOpaxenHam. Mcnoapsopanve B (1) KOHOpMHEIX OTOOpaxe- 
Huu uMeeT BCNOMOraTeJIbHbIii xapakTep. B 9sTol cBxA3H CuleayeT pasHYaTb MPHMeHeHHe TCO- 
pempt 3 (1), c OfHOl CTOPOHLI, KaK BCMOMOFaTeJbHOrO CpecTBa AIA MOCTPpOeCHHA TeOPHH Mpo- 
eTbIx KonIOB B(B,) 4, ¢ Apyroli CTOpCHI, KaK CpeACTBA, MO3BOJAIOULETO MPOCTO PeuIHTb BON- 
poc 0 COOTBeTCTBHH FpaHHi, MpH KOHopMHEIx oTOOpaxKeHHAX {T',} (1), Teopema 12). B sroii 
moceqHeli pow B Hatem cw1yyae Teopema 3 (1) (H emma 4 (1) HemocpeQCTBCHHO BbICTYMaTb 
He MOKet, TAK KaK MpH ce JOKa3aTebCTBE OBI HCMOJNb3OBaHbI CBOHCTBa aHaJIHTHYCCKHX 
yHKuni (cynepnosunna AByX aHaMTHYeCKHX (yHKWHii — PyHKUMA aHaJHTHYeckas, HepaBex- 
eTBo Jl]uHjesea). 
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JloxasatesbeTBo 1) cnenyer us (*) (reopema III. 13. a) u 43 chakra paBHo} 
cTeneHHOli HenpepbIBHOCTH oTOOpaxKeHHH T, B 3aMKHYTOM kpyre ((?), Cpt 
175—176) u MoxeT ObITb MpoBeeHO MO CXEMC MOKAa3AaTeJbCTBAa JICEMMBI 4 B ())h 
YrsepxkeHne 2) sMerKO JOKa3biBaeTCH C HCMOJb30BaHHEM TOW 2Ke TeOpeM! 
Ill. 3. a (3). JloxagarenpersBo 3) nosmyuaetca us 1), 2) H TeopeMbI Ill. 13.4 BF 
C HCMOJIb30BaHHeM HeMpepbIBHOCTH MpefeJbHOrO OTOOparKeHHA + 3AMKHYTOH 06 
mactu By (nmocsieqHee cenyer u3 nm. 3, 6) H (?), CTD. 175 — 176). 

5. Ipumeneuua. B ycnosuaAx 0. 3 TeOPHA MPOCTHIX KOHILOB MOCeOBa 
TembHoctH B (By) umMeeT Te »%e MpHMeHeHHA, YTO HM B CJlyyae KOH(OpMHBIy| 
OTOOpaxKeHHit; Tak, OCTAIOTCHA CMpaBeAJMBbIMH: TeOPeMBI 13, 14 (7), 3aKsoue: 
HHA © PaBHOMepHOH HempeppiBHocTu oTOOpaxkenuA {7,} 3aMKHyTOrO Kpyrd 
lz} <1 na nocnejopatembHocTh {Bn}, 3aMKHYTY!O «rpaHHleli»,H O paBHOMepHO} 
HEpepbIBHOCTH OOpaTHoro oTOOpaxenna {T;,°} ((1), Teopema 15). Teopemp 
I, II pa6orp: (°) takxe mepenocstca Oe3 W3MeHeHHH Ha Hail cryyat. Ecum 
To=T, n=, 2,...; B lz) <1, To-Teopema 2 naer (peulenves Bonpecatimar! 
OTBETCTBHH FpaHH, Mp TOMOMOrMYeCKHX OTOOparKeHHAX KJIacca Cz Kpyra Ha 
o6ulacTb — pe3ysIbTaT, MOJIYYeHHbIM BrlepBble B paOorTe (*). 

Boo6ule, NoulyueHHad TeOpHA B ycJIOBHAX 1. 3 MMeeT Te 2%Ke MpHMeHeHHs 
pu u3syyeHuu OTOGpaxeHua {Tp}, ITO M TEOPHA MpocTbIX KOHHOB KapateogopY 
Mp u3yyeHHH KOH*opMHOrO OTOOpaxkeHuA Kpyra Ha OOwacTb. 


TomckHu rocyapcTBeHHbIH yHHBepCuTeT Tlocty nHJ10 
um. B. B. Kyfi6pntesa 7 X 1958 
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Jornags Akagemun nayK CCCP 
1959, Tom 124, Ne 4 


| MATEMATHKA 


JI. M1. TATAPYEHKO 


| CHEKTP BEPJIMHrA MW CBASAHHbBIE C HUM ATMPOKCHMALLMOHHbIE 
| TEOPEMbI 


(ITpedcmaeaeno axademuxom C. H. Bepnumetinom 19 IX 1958) 


IlycTb o(x) — BelllecTBeHHad HM HempepbiBHad (:byHKWMA, yOBNeTBOpsHeT cule- 
AYIOUWMM YCJIOBHsIM: 

1. a(x + y) < Ca (x) a (y). 

ZO ith) = OAX) Up = |. 

Om Oe Ie 


l 
4. | MH ty <0. 


Bynem o6o3HayaTb yepes May NosHOe MHHEHOe HOpMHpoBaHHoe mpocTpau- 
CTBO H3ME€PHMbIX B Ka>KJOM KOHCYHOM HHTepBayie (pyHKuHi F(x) c HOpMoit, 


és le 
paBHolt ||F(x)|2 = sup As. 
—co<x <ab 4%, 


» a uvepes! Lyay — KOMMYTaTHBHOe HOPMHpoBaHHoe 


(ee) 
KOJIbILO H3MePHMBIX (PyYHKWHH Cc HOpMOH,| paBxoli | f(x) = \ a(— x) |f(x)|dx<oo. 
—oco 
Ecsm a(x) = 1+ |x|P, roe p> 0—nexoTopoe NoctosHHoe uucno, TO Mey 
Leay SyeM OOoO3HauAaTb Yepes Mypy u Lepr. Onrepalun co xKeHHA (PYHKUMH HM 
YMHOOKeHHA (PYHKUHH Ha CKasiAp B Mgay WH Leay OYAYT OObINHDIMH ONepalNAMH 
CJIO*KeHHA CPPYHKUMH HU YMHOXKeHHA HX Ha KOMMVJIeKCHOe uNcIO. TIpousBeyenue 
JIBYX 9JleMeHTOB /y(X) H fo(x) u3 Ley ONpefesseTCA Kak CBepTKa 3THX (pyHK- 
CO 


uit: fief) = | fW) he — dade. 
Ese o o 
Kagan dyukuna v3 Mz, Mopoxaer JelicrByioumi B Leo, AMHeHHDIM 
(oe) 


(pyHKIMOHasI, KOTOpbI umeer BUA F{f} = \ F(—t) f(t) dt = f*F(x) |x-0. Hop- 
Ma (pyHKI[MoHasia paBHa ||F(x)]z. ; 

TlocnegqopatesbHoctb {F,(x)} pynkuni us My Ha3biBaloT Ca60 CXo- 
qameica K dbyuKkuun F(x) € Mea (Fa(x) > F(x)), ecm ca6o cxogatca 


JMHeHHbIe —(pyHKIMOHaJIbI, NOpPO?K{eHHbIC cbyHKunamu F(x), T. e€. eCJIH 
lim f*xF p(X) |e—o = [*F(X)|x=0 Aa mOOoH dyHkunn f(x) € Lea. 


noo ; 

Ilyecth T — HekoTopoe mHoxKecTBO (byHkunli U3 May. Uepes T z6y em 060- 
3HauaTb MHOpKecTBO (pyHKWHH mpocrpancTBa Mg), ABJAIOULMXCA TpeesiamMu 
cna6o CXOAULMXCH MocwleqoBaTevbHocTeH (pyHKWHH MHoxecTBa T. T pauc- 


- NERO 
(PUHUTHBIM 3aMbIKaHHeM OyfeM HasbiBaTb MHOKECTEO Te = 2 if A Bs , 
a ‘b<a 


rye BHeUiHee CYMMHpORaHWe pacnpoctpaHeHoO Ha Bce TpaHC(HHHTHbIe YMCA 
ne ns 

nepporo Kulacca. J|ii 9TOFO MHOKECTBA ClpaBeVIMBO COOTHOWEHHE (Tq) = Ta. 
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Ilycrb F (x) — poussoubnaa *yHKIA 3 May. O6o3sHauHM yepes Teli 
MHO 2KecTBO Bcex *yHKUKH D(x) Buga 


&(x)= | Fe—of Odi, 


—co 


rage f(t) mpo6eraer sce Kombo Leap. 
OnpeneseHue. CnekTpoM Br PyHKIHH F(x) € May Haas 
MHO2KeCTBO BC@X BeULCCTBEHHbIX YHCe A, MpH KOTOPbIX PyHKWHH e'** TipHHay- 


jexKaT MHOxecTBy T[F]. Iro ompefemenue crekTpa 6pi0 Jano Bepsmnrom (Ea): 
Ou Ke J0Ka3a1 OCHOBHYIO TeopeMy O HemycToTe cmekTpa Ju000K dyHKUMH, 
OTMMYHOK OT HyvA (|F(*) a 0). 

B cBi3H Cc ompeyeneniem cnextpa Bepsuura ecTecTBeHHbIM OO6pa30M BOS- 
HHKJla BadxKHad 3afa4a O BO3MOXHOCTH Ca6OH anMpoKCHMallMA (yHKUMH TpH- 
POHOMeTPHYeCKHMH TOJIMHOMaMH C TMOKasaTeJIaMM M3 ee CMeKTpa (CM., HallpH- 
mep, (?)). Dra 3agaya TeCHO CBA3AHa C BOMPOCOM O CTPOCHHH 3aMKHYTbIX HIe- 
anoB B Koublie Lewy. Han6ouiee o6miMi pesyJIbTaT, MOJIYYeHHbI B STOM Ha- 
paBsleHHu, cueqyiouwit (°): ecm rpanulla cnektpa dyHKunu F (x) He cosep- 
KUT COBEPUIeHHOFO BCIOAY paspbIBHOrO Apa, TO CyLleCTByeT MOCMeOBAaTeJb- 
HOCTb TPHPOHOMETPHYECKKX MOJIMHOMOB C MOKasaTeJAMH TOJIbKO H3 CIleKTpa, 
cna6o cxogaujanca K F (x). Ecau xe rpaHuiia cneKTpa COfepxKHT COBeplieH- 
HOe BCIONY pa3pbIBHOe Apo, TO BOMPOC O BO3MOXKHOCTH aNnMpOKCHMallHu Ta- 
KOH (byHKIMH TpPHTOHOMeTpHYeCKHMH NOJIMHOMaMH C MOKa3aTeJIAMH TOJIbBKO H3 
cCMeKTpa, HaCKOJIbKO HAM H3BeECTHO, OCT@€TCH OTKPbITbIM. 

VispecTHo TakxKe, ¥TO ecH G— NIPpOH3BOJIbHOe OTKPbITOe MHOXKECTBO, CO- 
qeprkauee cnektp Sp cbyuKuun F (x)€ May, TO cyuecTByeT NOCeqOBaTeJIb- 
HOCTb TPHIOHOMeTPHYeCKHX TOJIHHOMOB 


., (72) 
Sn(x) = ape ** 
k 


C MOKasaTeJIAMH ApEG, ca6o cxoyamasica K cbyHKuHH F (x). 

Lembo HacToAuleH paOoTbl ABJIAeTCA HCCJIEQOBAHHe BO3MO%KHOCTH AlIMIpoK- 
cuMalluu cdbyHKunl F (x)€ Mgay TpPHrOHOMeTpHYeCKHMH MOJIMHOMaMH C NOKa3a- 
TeIAMH TOJIbKO H3 CiekTpa Br. 

B mpocrpanctse orpaHHueHHbix *byHKUMii CyuecTByeT eMHCTBeHHad (pyHK- 
WMA, HMCIOWad CHeKTP, COCTOALIMH U3 OHO TOUKH hy —9TO cbyHKIMA e!%0%, 
B npocrpancrse :byHkWuli, pacTyulMx He ObicTpee, YeM MOMHHOMBI cTeneHH m, 
cylkecTByer m-+ 1 HHelHO He3aBHCHMbIX (PyHKIHi TaKHX, UTO CMeKTp Kax- 
AOW W3 HAX COCTOHT TOJIbKO H3 OMHOH TOUKH do: efor, xelroX, ... x Meier, 
AcHo, 4To dynkunio x*e%* npn k= 1, 2,... HeBO3MO2%KHO allMPpOKCHMHPOBaTb 
TPHTOHOMETPHYeCKHMH = TOJIMHOMaMH C MOKa3aTeJIAMH H3 CMeKTpa, TaK KaK B 
AaHHOM CJly¥ae STH MOJHHOMBI WMeloT Bu Ce. Tlostomy ecTecTBeHHO all- 
MPOKCHMMPOBaTb byHkuHH 43 Mgmy TPHPOHOMeTPHYeCKUMH MOJIMHOMaMH Bra 


“al ; 
> Px (x) eAr*, rye Px (x) — MOMMHOMBI CTeneHH He BBIIe m. 
k=—n 


Teopema l. Ecau F(x)€Memy, mo cywecmeyem nocaedoeameasnocmo 


n 
0O06WYeHHOLX MpueoHOMempuHecKUX noauHOMos Sy (F, x) = De Py(t) ern ec 


k=—n 
NOKASAMENAMU hy MOALKO US cneKmpa dynKyuu F (x), cxoOswanca K F (x) 


PABHOMEPHO 6 KAa9COOM KONEUHOM UHMepeane Uu yOoereméopsiowan npu ecex 


n=1,2,... nepasexcmey 
SCF, x) | F(x) 
su —___|<C ——— 
de 1 |x|" - aie ae , 
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M3 stoli reopembl cleqyet, uTo nosmMHoMmBI S,, (F, x) cna6o0 cxofatTca K 


F (x) € Mgmy, ecm aTy cbyHKuIO x allMpOKCHMHPYIOWIHe NOJIMHOMBI paccMmar- 
PHBaTb Kak 3JIeMeHTb! Men 41/5. 


AnaJlorM4Haa, HO MeHee TOWHaA TeopeMa MMeeT MecTO 4 Jan NpOcTpaHcTB 
Meay Hpu a(x) = el*!®? O<B <1). 

Teopema 2. Hycmb F(x)€ Mey npu a(x) = el*l® (O<B< 1). aa at- 
0020 = > MoseHO nocmpoumb nocaedosamensHocmb ob0bWuWeHHbLx mpueouHo- 
MeMpuYeCcKUX NOAUHOMOE 


Sn(F,x) = >) Pex) elder 
k=—n 


c noKasameAAMU MOAbKO U3 CneKmpa qbynKyuu F (x) maxyto, 4mo 


sup |F (x)—Sna(F, x)|e-#!®**0 


—00< x%<00 


npu n—>oo. ITpu amom cmenenu noauxomoe Px (x), eoobuje eoeopa, 6yOym 
H€02PAHUXEHHO pacmu Npu N—>oo. 

lin OrpaHHueHHbIx (pyHKLMH WMeeT MeCTO cCyleqyloulee yTOUHeHHe Teope- 
Mbl 1. 

Teopema 3. Ecau F(x)@ Mey u cytyecmeytom nocaedoegameabnocmb 
{An} > 0 u 4ucao x (OXY <o) makue, amo paccmosnue om mcuku kha 
Oo 6auscatiuei K Het mouKU cneKmpa qyxKyuu F(x), aescatueli @ unmepea- 
ne ((k—1)hn, (R+ 1) An), yOoeremeopsem nepasercmey \khn —'N< Al”, ede 
k — nNpous6orbHoe Yenoe uUCAO, MO CYyLMeCMeYyem NnocAeOOBAaMEeALHOCMb MpuUeo- 
HomempuuecKux NoAuHOMOe S,(F, Xx) C noKa3sameanmu MOACKO U3 CneKmpa 
dynkyuu F (x), cxodsuuyasca K F(x) paenomepHo 6 Ka2cOOM KOHe“HOM UHMep- 
eane u yOoereméopsuolUaA Hepaeencmey 


SF) 
1 + |x|? 


Cneyctsue 1. Ecau y= oo, mo yKasannole mpueoHOmempuueckue no- 
AUHOMbL CAabo cxodamca K F(x) E My. 

B 9T0M ciyyae CTpoeHHe cnekTpa (PyHKUHH MOKHO OMHCaTb CJle{YIOULHM 
06pa30M: 

(1) (2) (3) 

a) CnekTp Sp tbyxkuun F(x) conepxuT moqMHoxectBa Br’ C Bp CBE C... 
vakue, uT0: BS) coqepxKHT TOUKH Qy, Qg,..., PaCCTOAHHA Me@XKAY KOTOPbIMH 
KpaTHbl fy; BY) COMepxKUT TOUKH Oy, b2,..., paCCTOAHHA MexKAy KOTOPbIMH KpatT- 
Hb Az, H T. J. 

6) Ecam ktp€ Sp mpu Hekotoppix k Hn, TO B OTKPbITOM HHTepBase 

(k—1)hn, (R+ 1)An) HeT TOUeK cnekTpa dyHkuun F (x). 

- 3amerTuM, 4TO cmekTp (pyHKI[HH, rpaHula KOTOpOrO COfepxKUT COBeplieH- 
HO€ BCIOLY PaspbIBHOe AM[pO, MOXKET YOBJETBOPATb YCJOBHAM a) u 6). Ha- 
mpumep, ecu F (x)€Mgoy HW MMeeT cheKTp Br, JexKallHH B CermMeHTe [0,1] u 
ABMAIOULMHCA KAHTOPOBbIM COBePUICHHbIM MHOXKeCTBOM Po, TO 9TOT CIeKTP 
YOBJIeTBOpAeT YCIOBHAM a) H 6), HU, CJlefOBaTeJbHO, TaKyl0 (PyHKUHIO MOX- 
HO Cula6O aMmMpOKCHMHPOBaTb TPHrOHOMeTPHYeCKHMHM MOJIHHOMaMH C 0KasaTe- 
JiAMH TOJIbKO H3 CieKTpa. 

Orcioja, OYeBHAHO, BbITeKaeT: ; 

Caeycrsue 2. Iycme g(x)ELe@y u nyau npeobpasoganun Pypee amou 
dbyxHKyuu oOpasyiom KaXMOpo6O MHODICeCNé6O Py. Toeda am6an pe eee 
<(x)E ELey, y Komopoli npeobpasoeanue Pypbe mozce MEY Hymo Ha Po, 


4 
<C, sup |F(x)|, ede p=——. 


Su 
P —00<x<00 2(1 +) 


—CO< X¥< 00 


Apunadsencum BAMbIKAHUIO MHOdCecméa gdynkyud euda \e@—)o) dt, 


2de p(t) npobeeaem ece Ley. 
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[Ip foKa3aTesbcTBe BCeX TpeX TeOPeM HCHOJIb3OBAaJINCb MOJIMHOMbI JleBu- 
tana (*) v ux o6o6menua (4,5). []pH sTOM MbI 3aMeCHAJIM B STHX NOJMHOMAX 
noKa3aTesH Ha OvluKalluive K HMM TOUKH CieKTpa ammpokcuMupyemol (byHKMH, 
yaCTHUHO pagsarad 9KCNOHeEATY B pAX Telimopa (ecuH p > 0), M OWeHHBaIA 
MOJIYYeHHY!IO B pe3y/JIbTaTe STOH OMepallMH NOP peusHOCTb. 

Padora BbiMouiHeHa oA pyKoBogcTBom pod. B. A. Mapyexko, KoTopomy 
aBTOp BbIpaxkaeT cBolo rulyOoKy! OJlarofjapHOcTp. 


XapbKOBCKHH TrocyapcTBeHHbIM yHHBepCHTeT TlocrymHs10 
um. A. M. TopbKoro 18 IX 1958 


IMTUPOBAHHAA JIMTEPATYPA 


No 8, 755 (1947). 3 5B.M. Jiesutan, JAH, 15, Ne4, 169(1937), 4H.A. Axunesep 
B.A. Mapuenxko, Yu. 3an. XappKoscx. roc. yHus., 21, 5 (1949). © B.A. Mapuen; 
Ko, Yu. 3an. XapbKosck. roc. yHuB., 22, 115 (1950), *® B.A. Turxug, 
MIY, s. 30, KH. 3, 83 (1939). 


RA. Beurling, Acta Math., 77, 127 (1945), #7 A. A. Nospsuep, JAH, i 


Hoxnxaye Akanqemuu nayx CCCP 
1959. Tom 124, Ne 4 


MATEMATHKA 
YUnen-koppecnonzent AH CCCP A. H. THXOHOB u A. A. CAMAPCKHE 


OB OJHOM HAWJIYSWIEH OAHOPOJHOM PASHOCTHOHM CXEME 


B pa6ote (1) 6bino HaliqeHO HeOGxoquMoe ycsoBue [cxomHMOCTH B Ksacce 
KYCOUHO-HeNpepbIBHbIX MH KYCOUHO-FyiaqKuX KO3S@@ULKEHTOB Q (Pp) HOPMaJIbHO!i 
pasHocTHoii cxempi (cm. (?)) Lj”, mpumewnemoi pia pewenua Ksacca mudde- 
PeHILHaJIbHbIX ypaBHeHHit 


Lu = laa |=—f®) O<¥<1, 0<m<pQ)<M). (t) 


CraBuTcs 3afaua: HaliTH «HaMyuWMe» pa3HOCTH CXeMbI, KOTOpble MOryT 
JaBaTb BTOPOH HHTerpaJIbHbIM NOpAOK TOUHOCTH B Q»m (p) Q). Tloka3ano, yTO 
CyllecTByeT TOJIbKO OJHa HaHJyullad HOPMaJIbHan CXeMa. 

m. 1. PaccMoTpHM HOpMaJIbHyIO pa3HOCTHYIO CxXeMy 


(p) eae le oe YI het 
Li y= 7 ea ae | (A = ale (2) 


rie B; = B[p(s)], A: = A[p(s)], p(s) =p(%.+ sh); A u B—unopmanpupie 
(IMHEHHbIe, peryJApHble, MOMOxKHTeMbHbIe (°), He 3aBuCHUIMe OT A) MH B3aHMHO 
CHMMeTpHYHbIe *yHKWHOHabI. Ec L\ ynopnetBopreT Heo6xogumomy yculo- 
BIO -CXOJMMOCTH B Qy(p), TO OHa KBaSHKOHCepBaTuBHa (7), T. €. SyHKWHOHAI 
A Ip (s)] onpefenen nia —1l<s<0, B [p(s \JJ—ana O<s<1, mpuuem 
B[p(s)] = A[p(1+s)] +I [p(s], rae I [p (s)] —nysb-bynkunonant. Venu 
-IOBaMH, 


Bi = Aiti tT [p (xi + sh)] B Qm(p), 


B; = Aj B Cap): 
3 JlaibHefilem MbI 6yleM pacCMaTPpHBaTb TakHe CX€MBI. 
nm. 2. Ilycrb p(x) uMeeT paspplB l-ro pola B TOUKe x = ——=—x,-+ 9A, rye 


J=60(h), O<SO<1, n=n(h), M NpuHaqnemuT xKsaccy Qm(p) (m> 9). 
J6o3Hayan u(x) HeKOTOpoe peuienve quddepenivasbHoro ypapuenna Lu, a 
Jj; — HeKOTOPOe pellieHHe pa3HOCTHOrO ypaBHeHHA LYy,=0, Tonyym ja 
(X Pa3HOCTH 2; = y;—U(xX;) HeEOMHOpOfHOe ypaBHeHHe 
LY z, een iy is 
ye 
net LP u; (fae u)é- 
lem isen, ix=n-+1, To 9; =O (A?) un | ¢| << CA’. Boipamenwa AA Gn 
nia Raut BC) (opmysst (3) # (4). sole hi 
Tlonox%xuM, MO aHavlorHu C 2), p(x)=p(*)+ p(x), rae p(x) = Pa= 
= pp = 0) mpu x< &; p(x) = = pn = p(E-+ 0) npu x >€§. Torga Oyyzem uMeTb 
= A[p(%n+ sh)] + A [p (Xn + sh)] = pa t+ O(A)(A(I = 1), Bata = Po + 
oy (B{l]=1). Ecnu isin, To B= Aiqi U “p= Bf Ap yy, 2.08, 


cnopun JleMMbI (NpH $; = oN ¥3 (1) BbIMOJIHeHBI. | 
4* 179 


Orciofa cylehyeT, ITO AIA TOO, yTOObI MOJIMPOHaJIbHaA Ovens z(x,A 
% | 
uMega BTOpOH mopafoK MasocTH M10 A, T. e. |z(x, h)|<( Ch? mpu b= 
JOJDKHbI BbINOJIHATbCA HEOOXOAMMbIe YCOBAA BTOpOroO MOpAAKa TOUHOCTH: 


AGW tog =O) on =0 (1), go =Ol) FF 


(TpeTbe ycJIOBHe ABJIACTCA CJleCTBHeEM MepBbIX ABYX yCJIOBHH). 
n. 3, BpipaxkeHHe JWI ~, MOXKHO 3allHcaTb B BHUJe 


ep, +(1—9) Py Hy 
fn = ¢ [1] 40, wag ty 


n 


Tpe6opanve o, = O(1) qaeT 
n = 9(A) ps + [1 —8(h)] pa + 9 (A). 


C pyro cTopoHubl, HMeeM 


Bn = B[p (Xa + sh)] + Bp (Xa + sh)] = 8 (8) pa + (1 — B(®)) Pa + O (A). 


Cpapuupaa 06a BbiIpaxenua Aaa Bn, nonyaum B(8)—9 = O(h). 

Cosep:MM MpejeJbHbI mMepexo MO MocseOBaTebHOCTH CeTOK Si, TI 
Np— oo (hy—>0), a 3aTeM MO MOceMOBaTeJIbHOCTH CeTOK S5, npu Np | 
(A, 0) (cm. (4)). B cay Teopempt UeOpruepa (*) Sytem uMeTb 


Bn (99) 5703 Ba (8) se 0, 


rye 9, — smo6oe uncsio B HATepBase (0,1). 
B cuay nomoxuTembHocTH (yHKiHoHala B 


Bn (8) — B (8) > 0, — B (8) — Ba (8) > 0. 


Orcioxa csienyeT, 4TO By (8)) = By (9)) = 98. Takum o6pa30m, xapakTepucT} 
yeckad (pyHKuMa B(s) (byHkynMonaa B wHenpeppisdHa H paBHa f(s) = 
(ORISSA hy 

AnaJIOrHuHO, H3 YCJOBHA _41 = O(1) Haxogum a(s) = 1 +s (—l<s<G 
Ts Gs 


Afp(s)l=\ P(s)ds, B {p(s = lais\ds, 


Cxema LI?) xonceppaTuBua. 


TpeOosanne A(E, A) = O(h) cBomurcs K ycnoBHIo Qn + Panty = O(h). To, 
CTABIIAA ClO4a NOJHIC BbIPAKeHHA AMA On H Pay, M3 (1), MoMyyaeM Op +4n44 
= (0,5 — 9) [(Lu), — (Lu),] + O(h) = O(A). Tem campim joxkasgana enemy | 
mas Teopema. 


Teopema 1. Bmopoti urmeeparonoui nopadok mouxocmu @ Kaacce Qiat 
cpedu Hopmanonetx cxem L'?) moocem umembe moaeKo ona cxema 


1 [| Yaamh Yi Yi 1 { 
L\? ones i+1 Pehle i Pome me 
eae Pere A; ae | A, Vue)» 


0 { we 
A= \ Riga Si) ds =a. \ p (x) dx. 
2 *i—1 
Ora «Hansyutlat» cxema KOHCepBaTHBHa (*). MoxHo noKa3aTb, 4TO cxe 
(x) B caMoM Jlene peaJIM3yeT BTOPOH MOpaAOK TOYHOCTH B Qm(P) Aa O2H 
poguoro ypapuenus Li”) y, = 0, 
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m. 4. PaccmoTpum Tenepb Heo,HOposHoe ypaBHeHue 


LY? Day ae f (x), 


rye 


(P,9),, 7 (p) d 1 du 
Le %u= LO u—q(xu=e | SE ]—gixu <q) <M). 
Jina yoOcTBa H310X%KeHHA 3anMUIeM 3TO ypaBHeHHe B BUTE 
gr q, f) “= 0 
Bre LE) yy 1) y 4 F(x). Emy COOTBETCTBYeT Pa3HOCTHOe ypaBHeHHe 
Gi q, f) Yi = LY q) pak Fi =O 

re LP? y, = LP y,— Uy; LY — nopmamsnan pasnoctuaa _cxema (2; 
ly = 1[q (x: + sh)}; ¢ [4 (s)] —HOpManbubit cumMeTpuyHbrit chyHKMOHa, onpe- 
Wenenubiit Ha Qm(q) B HHTeppane —1/,<s<}/,, a F/ = F [f(x;-+ sh)] 06- 


JlayaeT TeMH 2Ke cBOlicTBamu, uTO Hu J. 


Pasnoctuyio cxemy £170?) oOsaarolulylo TaKHMH cBOlicTBaMu, OyyeM 
TaKXKe Ha3bIBATb HOPMAJIbHOH CXeMOH. 
Teopema 2. /lna ecaxoti cxodsnwelica @ Kaacce Cig, mg, mp (Ps 4s He 


= {Cp p(P)+ Om, (9); Cm; (f)} OOHOpoOHOt aUunNetinoti mpexmoueuHoti pasHocm- 


noi cxemo LI?%" moocno yxasam’ Kopmaacnyio cxemy LI" axeueanenm- 


ayio LY°°” @ cmeicae cxoOUumocmuU U UMeICLyYyIO Mom 9Ke NOopAdOK mounocmuL. 
Teopema 3. Bmopoti uxmeeparbnolli nopsdoK mounocmu 6 Kaacce 


Qrap, mas my (, 9, f) = {Qmy(P)s Qma (4), Om (f)} (p> 3, mg >2, m;> 2) 
CpeOu HOPMANbHOLX PQA3HOCMHOLX CxXeEM ease 7?) yoocem umemb monbko oda 
CXEMQA 


4 


0 
Af=— | P(x + sh) ds = _ \ p (x) dx, 
—1 


*i-1 


; *140,5 *i-+0,5 
ih — \ q(x)dx, FR = — \ f(x)dx  (Xi405 = x7 + 0,5h). 


*j{—0,5 *i—0,5 


Vupimu cioBamu, mycTb u(x) — mo60e pewenve udpepenunasbHorO ypaB- 
senna °°" y — 0; y;—peuenve pasHoctnoro ypapuenun £97" y, = 0, 
pre £17 %) _ HopmambHaa cxema; z;= y;—u(x); 2(x, h) — nommronanbuaa 
pynxuus. Ecru B kslacce Qmy, mq, mp (Ps) f) uMeer MecTo ouleHKa 2 (x, h)= O(h?), 
ro, corsiacHo Teopeme 3, HopmambHaa cxema £°"" onpegenena ofHosHa4Ho. 


ITO HW eCTb cxema (). 
m.5. Tlokaxkem, uTO pesysbTaT Teopembl | He 3aBHCHT OT CTellHasbHO 


popmbl sanucu udpepeHuMaIbHOrO HW pa3HOCTHOrO OlepaTopos. PaccMoTpyuM 
yudcbe peHUHaJIbHbIM ONepaTop 
d 


LO yu = = k(x) val 


SOOTBETCTBYIOWLYIO CMY OJHOPOHY!O CHMMeTPHYHY!O pa3HOCTHYy!O CXeMY 3a- 
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nMuleM B Bue j 
By ip a b: (Yita — Ys) — (Yi —Yea)I, (a 


rae a; = O(l, [9 (k(x2-+ sh))]; bc = V (le [p(k (xe + 84))))s STF (s)] wb fF (S)]1— 
HOpMaJIbHBIe cbyHKWMOHANEE Ha Qm(f) aa —1 <s<l. Dyuxunsa 9, d, 
Y yMeloT MpOH3BOAubIe BTOpOrO MOpAAKa, YAOBJeTBOPAIOU\Me YCJIOBHIO JIun- 
Mia. a 
Teopema 4. Cpedu pa3znocmHolx cxem euda (%) cy42cmeyem eOuH- 
ciMeeHHaA cxema 
ty) <p 
ds‘ at ee Aa sal Ee a: & 
a=|\ cera =a | A (x) ar ae (a 
call 


*j—1 


Komopan moxtem Oagamb OA OOHOpOOHO2o YypasHeHUA L® y, =0  emopos 
nops00K mounocmu @ KAaacce Qm(k), ede m>3. 

S3ameuauue 1. Ouesuquo, 4uTO cxeMa (%) HM eCTb Hauslyaulan p-JIH- 
HefHaa (p = 1 /k)cxema (x). 

Sameuanue 2. Cxema a; = 2R:-4, whe, a/(Ri-t.n + Fz, a), Ri, 2 = R(X; —O), 
Rea = R(Xe-1 +0) Mower faBaTb BTopoH mopaqoxk TOUHOCTH B Qm(k) 
TOMbKO TOrMa, KOr~a TOuKa paBHa § = xX, + 9h Koop puiunenta R(x) copnagaer 
mu60 c y310B30H TouKoH cerku (9 =0 umm 9=1), an60 HaxogutTca mocepe- 
TMHe MexKIy COceqHuMUM y3/1I0BbIMd TO¥KaMH (8 = 0,5). 


Tloctymusio 
{3 X 1958 
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Honaaye Akayemun nayx CCCP 
1959. Tom 124, Ne4 


MATEMATHKA 


E. A. WEFOJIbKOB 


Ob YHH®OPMHSAHHN HW [PACIIENJIEHHH HEKOTOPbIX MHO)KECTB 


(ITpedcmaezero axademuxom IT, C. Anekcandpoeim 14 X 1958) 


§ 1. Bonpocy ‘yxucbopmusaunH mMIocKHX MHOxKeCTB MOCBALIeH pA pa6or 
-H. H. Jlysuna (?), 1. C. Hosuxopa (3,4), M. Kongo (8), A. A. Jlanyxosa (8), 
B. Cepnuucxoro (°), B. Suxosa (12), B. A. Apcenuna (4), E. A. Lleroup- 
‘KoBa (1°). 

_ OCcHOBHbIe NOHATHA HM HeKOTOPbIe pesyJbTaTHI OO yHUCPOpMalHH H3JI0%KeHbI 
B OO3sopHOH cratbe B. A. Apcenuna u A. A. JIamyuosa (??). 

Ilebio HaCTOAULeH 34METKH ABJIAETCA COOOLIEHHe O HEKOTOPbIX HOBbIX CJIy- 
“YaAX YHMPOPMH3aLHH MIOCKHX MHOXKECTB. 

Teopema 1. JInocxoe A,-mHomecmeo, nepeceKartueecn C npAaAmMblmU 
x =const 10 3amKHyMmolm mHOoKeCMeaM U NpoeKMupyrolMeecA Ha OCb abcyucc 
6 Ba-mnoocecmeo, yrnudopmu3supyemca nocpedcmeom B.-mHoocecmea. 


Teopema 2. I] aockoe Az-muHoocecmeo, nepeceKamiueech C NpAMbLmU 
X% = const no 3amKHymblm mHOICeCMéaM U NpoeKMUpYroLeeCA HA OCb AOCYLUCC 
6 Bo-mnoocecmeo, yHug@opmu3zupyemca nocpedcmeom Bz-mHooecmea. 

Kaacc A.-mMHOxKecTB BBefeH uw u3yueH A. A. JIamnyHoBbim B ero paGorTe (*). 
Onuv Ha3biBaroTcsA peryJAPHO-pa3sO0KUMBIMH MpOeCKTHBHBIMH MHO- 
2KECTBAMH HM COCTABJIAIOT YaCTb KNIacca A g-MHOKECTB. 

Teopema 3. Cywecmeyem naockoe CA -mxHooKrecméeo, nepeceKaroweeca 
Cc npAmolmu x = const no KOHeL4HOMY 4UCAY MO4eK U NpoeKMUPYOLCECA HA OC, 
abcyucc 6 ompesoK [0,1], Komopoe ne yxudopmusupyemca nu By-mHodce- 
cméom, Hu Ag-mNooKceCméoM. 

Ha ocnosanuu u3sBectHoro pesybptTata II. C. Hosukopa (°) 0 HenpoTHBo- 
PeYMBOCTH 3aKOHOB OTJEJIMMOCTH [JIA MPOCKTHBHbIX MHOKECTB BBICUIHX KJIaCCOB. 
B CHCTeMe aKCHOM TeopHH MHOxKecTB TeWé/1A MbI MOMY4YaeM HENpPOTHBOPe4HBOCTb 
B cucTeMe akcvom TeyésiA ceqyloulero YTBep»kKLeHHA: 

Teopema 4. Hawunasn c xexomopoeo n, naockoe An-mHosicecmeo, nepe- 
cekaroiumeecaA C NpAMbIMU x = const nO3saMKHYyMoLM MHODLeCMéaM U NpoeKMUpY- 
rueeca Ha ocb abcyucc 6 Bn-mHoocecmeo, yHuopmusupyemca nocpedcméom 


Br-mHxoocecmea. } 
Teopema 5. Ecau naockoe A,-mHorcecmeo sAeAnemcA CYMMOLL KOHE4- 


HO2O UAU CuemHoZO 4UCAA Ay-mNOoKeCMe, NepeceKaoluuxXcA C NPAMLIMU xX = const 
nO 3aMKHymblM mHOoCecmMeamM, LU NpoeKYyUA e20 HA Oc’ Ox ecmb B,-mHosCecméo, 
mo oO yHudopmusupyemca nocpedcmeom Bz-mHoocecmeéa. 

Teopema 5 ocraeTca cmpapeyviMBoli, eclM B ee opMyJIMpOBKe 3aMCHHTb 
Ay Ha Ag u By Ha By. 

Teopema 6. Ecau naockoe B-mxHoocecmeo nepeceKkaemcA C npAMbLMU 
x= const no mHoscecmeam, HeKOMopaaA nopyun KoMopelx ecmb F., mo ez0 
npoekyun Ha ocb Ox ecmo B-mxoocecmeo u OHO yHuopmu3upyemca no- 


cpedcmeom B-mxHootecmea. 
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Tlopumeli smMHeHHOrTO MHOXKeCTBA HasbIBaeTCH HelyCTOe mepeceyeHve 3TOrO 
MHOMKeCTBa C HEKOTOPbIM HHTepBaJIOM. 

Cnenctsue. Ecau npocmoe B-mnoocecmeo nepecekaemca C NpAMbLMU 
x = const no HeKONOeHCUPLGAHHULM mHoseCmM6amM, MO eeo NpoeKYyUA HA OCb 
Ox ecmo B-mnoocecmeo u OHO YxRudopmu3zupyemca nocpedcmeom B-muHo- 
cecmed. | 

HekoHJe@HCHpOBaHHbIMH MHOKeCTBAMH C. Bpayu (1°) Ha3biBaeT TakKHe JIM- | 
HeilHBIe MHOKeCTBa, HeKOTOpad MOplHaA KOTOPbIX He OoJlee YM CUeTHA. Or- 
HOCHTCJIbHO MJIOCKHX MHOXKECTB, YAOBJIETBOPAIOULMX YCJIOBHAM CJIe/\CTBHA, 
C. BpayH paHee foKasasia, YTO HX MpoeKUH CyTb B-MHOXKeCTBA. 

§ 2. Pacuennenmo miockux B-mMHOxKeCTB Ha CYMMy CHeTHOrO 4HCJla | 
mockux B-mHoxKectTB, OO6ayaroulux Sovlee MpocToH MeCKPHNTHBHOH CTPYKTY- | 
poi, nocpamexn pag pador (7, °%, 1%, ™*). 

B 9roli 3aMerKe paccMaTp4BaeTcaA Mulockoe B-MHOxKecTBO, MepeceKalouleecs | 
¢ npampima x = const mo MHoxkecTBaMm Tua F,. Ilo mopoxy Takoro MHO- | 
yxectBa Il. C. Hopukosp noctaBisl CyieqyIoulyIo 3ayJayy: MOXKHO JIH ero mpej- 
cTaBHTb B BHJe CyMMbI cueTHOrO 4YHCJIa MIocKHX B-MHOxKeCTB, Mepeceka- | 
IOULMXCA C MIpsAMbIMH x = const MO 3aMKHYTbIM MHOKeCTBaM? B 3aMeTKE BBI- 
jlemaeTca HeKOTOpbI Kacc mMviocKHX B-MHOXKECTB, WIA KOTOPbIX MOCTABJIEH- | 
HbIM BOMPOC pa3spelaeTCA MOJIOXKUTEJIHO. 

Tlnockoe mHuxectBo FE Ha3biBaeTCH PeCryJIAPHbIM OTHOCHTe/JIbHO JH- 
HeliHoro MHOKecTBa YU, slexKalllero Ha OCH OX, ecJIH 3aMbIKaHHe MpoekiHH E 
Ha OCb Ox He mepeceKaeTca c MHoxKecTBOM 9. B mpOTHBHOM CJlydae MbI TOBO- | 
pum, uto £ ne perysApHo OTHOCHTesbHO 9. 

Tlycib S—nwockoe suemeHtapHoe Gs. I]pamMoyroubHukn, onpesessmiomHe 
S, 6yqem o6o3HayaTb yepes 3. | 

Onpegenenue 1. a) Vumekc perynapHoctH mpsmMoyrovbHHKa 5 OTHO- 
cuTebHO 9 papen 0, Ind(é/8)=0, ecm nepeceyenue S-6 peryapHoO OTHO- 
cuTeIbHO 9. 

6) Mugexc perynpHocty mpsAmMoyrouJbHHka 6 OTHOCcHTesbHO 8 paBeH TpaHC- 
(pHHHTHBHOMy uHcTy y, Ind(6/8)=y, ecaH A BcAKOrO TpaHC(pHHHTHOrO 


yucyia B<y pasHoctb S-5—S.- > - HY we perysspHa oTHOCHTembHO 9, HO 
a<p 
pasHocTtb S-6 — S- As perysspHa OTHOCHTesIbHO 8. 
a<y 

H§ ecTb CyMMa BCeX MPSIMOYrOJbHHKOB, MOAUYMHEHHBIX 68, HHMeKCbI KOTO- 
PbIX PaBHbI &. 

PaccmotpHM mviockoe B-mHoxectBo EE, MNepeceKatouleeci ¢c MpsaMBbIMH 
x=const mo MHoxecTBamM Tuna F,. Kak uH3BeCTHO, MHoxKecTBO E moet 
ObiTb 3afaHO KaK MpoOeKWHA Ha MOcKOcTh Oxy mpocTpaHcTBeHHOrTo MHO 
a*ecTBa Q Tuna Gs. 

Ilyctb x, €TIpx(£), muiockoctb x = x) mepeceyeT MHOxecTBO E no snHeli- 
HOMy MHoxKecTBy Ey, Tuna Fo, a MHoxKecTBO Q—Mo NOCKOMy MHOxKeCTBY 
Qx, Tuna Gs. 

Onpegenenne 2. VMuyexcom peryaspHocru MIpOcTpaHcTBeHHOTO MHO- 
xKeCTBAa Q THNa Gs B TOUKe x Ha3bIBaeTCA HaHMeHbIllee TpaHcHHHTHOe GHCWIO, 
NPEBOCXONsAMLee BCE HHACKChI PeryJIAPHOCTH NPAMOYTOMbHHKOB, OMpee/AIOULAX 
NJIOCKOe MHOXKeCTBO Qy Tuna Gs oTHOCHTemIbHO CE. 

Takum o6pa30mM onpejeena TpanciunutHaa (pyYHKUHA BO BCeX TOUKAaX 
npoekuun Q Ha ocb Ox. 

Teopema. Ecau naockoe B-mnooswecmeo E , nepeceKaroweeca C NPAMbLMU 
*=const no mxoocecmeam muna Fy, aeasemca npoexyuetl Gs c Oepanul4en- 
HolMU UHOCKCAMU pezeyARPHOCMU 6 mo4UKAX npoexyuu Q na ocb Ox, mo E 
pacienasemca Ha cuemHyto CoeoKynHKocmb B-mHoocecme, KascO0e Us KOMOpoLX 
nepecekaemcn C npAmblmu xX = const no samKAymelm mHooCeCmeaM. 

IIpeyctapnseres BepoaTHDM NPeANOOKeHHE, YTO BCAKOe Gs, TpoeKTHpyio- 


ae B YkKa3aHHoe mvlocKoe B-MHOXKeCTBO, WMeeT OFpaHHYeHHbie HHACKCHI 
4 


peryspHoctu. M3 storo ceqoBayio Obl, YTO BCHKOe MviccKoe B-mMHOxKeCTBO 


Takoro THMa WOMycKaeT pacilensJeHHe. OWHaKO OKa3aTb 3TO Mpesnoo*KeHHe 
aBTOpy He yJlaslocb. 


MockoscKHit rocyapcTBeHHbI MeqarorMyecKHit MHCTHTYT Tocrymus10 
uM. B. H. Jlenuna 9 X 1958 
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ACT POHOMH ® | 


C. 0, OBALWEB 


BbIBPOC B 3MHCCHN fz 


(ITpedcmasaeno axademuxom B. I. Pecenxossim 20 X 1958) 


B HacTosulee BpeMA He BHISbIBACT COMHeHHM CylleCTBOBaHHe TeOaKTHBHBIX | 
NOTOKOB — BbIGPOCOB COJIHEYHOTO MPOHCXO*KMEHHA, BbISbIBAIOULHX ABJICHHA, | 
Ha6slofaembie Ha 3emne. UactoTa MOABJIeHHA pa3HUHbIX spPeKTOB, HaOJIO- | 
JaeMbIX B BEPXHHX COAX 3€MHOM aTMOCHepbl, WH UX TeCHaH KOPpeJIALHA C COJ- | 


HeuHOM A@KTHBHOCTbIO TOBOPAT O TOM, UTO WCTOUHHKaMH TeOaKTMBHBIX 4a- 
CTH, ABJISIOTCA BUMMbIe OOpasoBaHHA Ha MoBepxHocTH CovrHia. 
Ilo reomarHHTHbIM JaHHbIM nomyyaetca v ~ 5-107-+ 3-108 cm-ceK 7. Cyme- 


CTBOBaHHe MNOTOKOB pda3JiIHUHbIxX ckopoctTei BbI3BaHO, BAUXHMO, CTeCMeCHbIO MOLI- | 


HOCTH COJIHCYHBIX OOpa3OBaHHii, CO3MalOUIHX MOTOKH, a He OOWeH aKTHB- 
HocTbio CouHua, H6O fake B rIyYOOKOM MHHHMyMe aKTHBHOCTH HaOvIlOqatoTca 


MOTOKH C MaKCHMaJIbHOM CKOpOCTbIO, TOJIbKO UHCJIO TakHxX OOpa30BaHHi 


B MakKcMMyme Oovibiue. 


VispecteH (pakT MpvcyTCTBHA MepBErx JIMHMA cepuu BasbmMepa B CBeueHHH | 


MOJIAPHbIX CuAHHA. CmMemjeHve Hq B CMeKTpax NOJAPHbIX CHAHHH onpeseseHHO 


yKa3bIBaeT Ha TO, YTO TeOaKTHBHbIe MOTOKH COCTOAT TlaBHbIM O6pa30M H3_ 
BOAOpoOda HW ABMKYTCA CO CKOpocTbIO Mopxyka v~ 7-107 3-108 cm-cex?}. 


Cneaya yKa3anuio (1) 0 BO3MO%*KHOCTH CMeKTpocKoMMYecKoro OOHapyKeHHA 
MOTOKOB B MOrJIOULCHHH B MHTCHCHBHbIX JIMHHAX CO.IHeYHOrO cneKTpa —B H uK 
VOHW30BaHHOrO KaJIbLLMA, Mbl MOCTABHJIM CnelHaJIbHble HaOwOZeHHA (7) BO BpemMa 
MarHuTHbIX Oypb HW OOHAapy?KHJIM CylaOoe HenpepbiIBHOe MOPJIOWeHHe MaKCHMaJIb- 
HOH MpOTsKeHHOCTbIO. OT WeHTpa JIMHHH, COOTBETCTBYIOMLeH CKOpocTH 
~ 108 cm-cek',B (pyonetosom «ppiie H u K Mouu30BaHHoro Kamba. Cpeq- 
HAA CKOPOCTb, COOTBeETCTBYIOUad MaKCHMYMY MOrJIOULeHHA, paBHa 680 
—+- 550 kmM/cek. Stu pesybTaTbl ObIIM NOATBepxXAeHbI B IMHHAX Ha, H wu K 
HOHH30BaHHOrO = KaJibynaA A. B. Cepepxpm (*), cormacHo jaHHbIM KOTOporo 
cMekTp CKOpocTeH 4acTHI, HMeeT IWHPOKHA AMana30H B mpedenax noTokKa. 

Kak yka3an 3. P. Myctenb (4), He HCKMO4eHa BOSMOXHOCTh Ha6so,eHHA 
MOTOKa B SMHCCHH B pe3yJIbTaTe BecbMa CBOeOOpa3HbIX YCJIOBUH BO3s6yx«,eHHA 
aToMoB B noToKe. B 3TomM cydae MOTOK Cco3qaeT JIMHMIO H3.1y4eHHA, CMerleH- 
HOrO OT HOPMavIbHOrO NONOXKeHHA BeNeycTBHeE addexta Jlonnsepa. 

B nactosuleii pa6ote, HCxo_A u3 yKa3aHHbIX MpelcTaBJIeHHH O reOaKTHB- 
HOM MloTOKe, Mb! OOcy»KqaeM Ha6OsmOfaTembHblii MaTepvas, MOTyYeHHbI Ha 
KoponabHoit cranuMu Acrpodusuyeckoro unctutyta AH Kas3CCP. 

31 X 1957 r. Ha KopoHambHom cneKtporpatpe (5) mo.1y4eHbt TpH cmeKTpo- 
rpaMMbI B OOsacTH Hg OfHOrO M TOTO xe NOSHILMOHHOTO yrsia C HeG6O.biHMA 
HNTepBaslaMu BpemeHH (M0 60 cek.). [pH stom Kpyrsaa wWesb pacnoylarasiacb Ha 
pacctosHun 60" or Kpaa Comuta. 

i ae BTOpOH cneKTporpamMMe (cM. puc. 1) 6blma s3aperucTpupoBana, HapALy 
re ae if, mpoty6epanua, y3Kaat 9SMHCCHA, HaXOAAulasca Ha paccTOAHHH 
ae eS rate ve B (pHoneropyto cTropony. Ecam sty 9Muccuio OTOK- 

bIMH MOTOKAaMH — BbIOpocamu (H6O SMuccCHA Ha MepBow 


H i 
— CleKTPOrpaMMax OTCYTCTBYeT), TO CKOpOCTb MeeT MOpA,OK 
6 


K cmamee C. O. O6aweea, emp. 786 


—Imuccus Gubpoca § Hy 


Puc, 1, Cnektporpamma o6actu H,, na Ko- 


TOpoH BuAHa SMHCCHA BbIOpoca. Jawa BOMHDI 
pacteT B.1eBo 


K cmambe A. C. Maaamauxa u 10. ®. Komauxa, emp. 808 


a 6 8 
Pue. 1. a — crpyktypa Zn B HayabHOu cTayqHuH KoHAeHCayHH (43 000 X) (4), KoneHCaT CocTOHT 
TIPCHMYULECTBEHHO H3 WeCTHrpaHHbIX KPHCTaIUKOB; 6 — cTpykTypa Sn B HayaIbHOHW cTagqHHu 
KoHgencauHH (170 000 x) (12), KoHeHCaT COCTOHT H3 4aCTHA KpyroBoi opMbI; 6 — MHKpo- 
cTpyKTypa kougencaTa Bi, ocaxKeHHOro Ha CTCKAAHHYIO MOQOxwKY MmpH 170° Hu CkOpocTH KOH- 
mencauHu 5-10-4* r/cm?-cek 


K cmamve O. B. Hcaeea u M. 1. Kywnepeea, cmp. 858 


Puc. 4. DnekTpoHOrpaMMbl TOHKOM MeAHOH MJIeHKH. a — HCXOAHaA MeHaA TIeH- 

Ka (Cu); 6—MeyHaat nieHKa Mocne OOpa6oTKH paboyel ra30BOl CMeCbIO (Cu20); 

@ — MeJjHad MvieHKa Mocme O6pa6oTKH ee CMeCbIO MapOB akPOJIeHHa (0,5—5,0% ) 
c Kucnopozom (15%) H a30Tom (CuO + nomHmep) 
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Aoksage Akayemuu nayx CCCP 
1959. Tom 124, Ne 4 


PH3SHKA 


JI. H. FYCEBA u A. A. BABAP3KO 


AHHMSOTPONNA PACWIMPEHHVA PEHTTEHOBCKUX JIM®PAKILMOHHbIX 
MAKCHMYMOB TBEPJIbIX PACTBOPOB MEM NOCJIE JE®OPMALLHH 


(ITpedcmaeaeno axademuxom H. II], Bapdurem 24 III 1958) 


IIpH w3yyeHHn fudpakiun peHtreHoBcKux syyelH Ha jecbopMupoBaHHbix 
MeTaJlIax HW CimlaBax, OOJaaliouluX aHH30TpOMMeli ynpyrux CBONMCTB, HeOJHO- 
KpPaTHO HaOsiOMaJlOCb AHH3OTPONHOe paclinpeHue AucbpakUMOHHbIX MaKCHMYMOB 
B 3aBHCHMOCTH OT KpHCTaJlJorpapuyeckoro HanpaBJleHua. Dtor apekT cBsA3bl- 
BaJIM C aHH3OTpONveH OCTaTOUHOH yupyroH RepopMalHu MuKpooGsacTel Kpu- 
CTaJIJIMTOB TaKHX MeTaJI0B (1%). 

B pa6orax (*,°) Takxke OTMe¥asOCb aHH3OTpOMHOe paclIMpeHHe peHTreHoB- 
CKHX pedjlekcoB Je PopMHpOBaHHbIX TBEPALIX PaCTBOPOB MeJM C LHHKOM H aiJlio- 
MHHHeM. Pa3yesenve mo pedsiekcam 111 u 222 dakTopos, BbI3bIBaIOWIHX paclilu- 
peHve, NO3BOJIMJIO BbINMCJIMTb B HalpaBseHHH <111> Ana 9THX CNaBOB pa3MepbI 
oOJlacrei KorepeHTHoro paccesHuaA D uw Ux OTHOCHTebHY1O JetpopmMalnio, ompe- 
euAeMylo MO HeEOMHOpOmHOCTH NepvHowa KpucTalaMueckol peuleTKu ba/a (°). 
Jina TBEpAbIX pacTBOpOB OobUIMX KOHWeHTpaluH (13 at.% Al; 25 at.% Zn) 
C ABHO BbIpayKeHHOH aAHH3O0TPONHeH WHPHHbI JIMHHH OblIO HalifeHo, TO 
udpakWHoHHoe pacuIMpeHve BbI3bIBAeTCA B OCHOBHOM 3HaUHTeJIbHbIM YMCHb- 
WIeHHeM pa3MepoB OG.1acTel KOrepeHTHOrO pacceAHHA B pesyJIbTaTe AesopMaluu 
CMaBOB, a POJslb OCTATOUHbIX MHKPOHaNpAKeHHH B paclIMpeHHu pedieKcoB 
OTHOCHTeJIbHO HeBesHKa. Oka3ao0cb, uTO Aa cnutaBa Cuc 13 at.% Al, ucxoga 
M3 HalifeHHOH BemuuHHD! Oa/a, sTOT 2pPPexT Heb3A OblIO OODACHHTb TOJIbKO 
aHu3oTponveH ynpyroH mMuKpoxepopmaunH. IIpegqcraBialo WHTepec OMeHUTb 
BeJIMUHHY OOacTeli KOrepeHTHOFO pacceAHHA NO pasHbIM KpHcTaJorpaduyeckuM 
HallpaBJIGHHAM B KpHCTaJWJIMueCKOM pelleTKe 9TOFO cllaBa nocme MePopmalun 
HanmHJIOBKOH. TOuHOCcTb OMpeseeHHA BEMUMHbI CyOMHKpOOOuacTelt B HanpaBle- 
Huu (111) Oba +10%. 

JlupakuHouHple cneKTpbI MOysalH aBTOMaTHYecKOM perucTpalivei Ha 
ycraHoske YPC-50- or dbumbrpoBaHHoro 2Kele3sHOro U3JIyYeHHA HM CbEMKOH B 
Kamepe KMCII c quamerpom xaccerpi 171,9 mm or MoHoxpomatuyeckoro FeKay,» 
M3JIYYeHHA C MOCMeLyIOWIMM CPOTOMeTpHpOBaHHeM Ha PerHcTpHpytOuleM MUKpO- 
tboromerpe M®-4. Vsmepsacb wupuna wMHnH B= f J/Jmax, Ip 9TOM HHTer- 
paJlbHad MHTCHCHBHOCTh pepsiekca ompefesAMach Kak MMOULab, 3aKJIOYeHH aA 
MexAy LucpakuUMouHOl KpHBOL HW IMHHeH (oHa. DoH ycTaHaBJIHBaJICA MIA BCeX 
yuacTKOB CieKTpa M0 TOUKaM, HavOoulee yAaseHHbIM OT pepilekcoB, YTOOBI CBeCTH 
K MMHMMYMY OWMOKYy B ero OnpefeeHHH BCecCTBHe pa3MbITHA MOCJEMHUX. 
Bpegenve nonpaBok Ha Ko, H HHCTpyMeHTaJIbHOe paclIMpeHue, a Take pas3- 
yeneuue (bakTOpoB AuCMepcHOCTH H MUKPOHaMpsxKeHHH MPOUSBOAMJINCh kak 
6blO OMMCaHO B pacore (5) (BcMeACTBHe OTHOLICHHA H3MepeHHOH WHPHHbI K HH- 
cTpyMeHtaibHoh ~5:1 yrouHeHua monpaBouHbIx opMy. He TpeOoBavlocb). 
Benwunna paciiMpeHua BCieqcTBHe JHCMepcHOCTM OOuacTeH KOrepeHTHOrO pac- 
ceanusa pedsekcos 200, 220 u 311, He uMertonjux B WaHHOM U3/ly4eHHM BTOPbIx 
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MOPAKOB, BbIUHCIIANAaACh C MpPUYMeHeHHeM rpaduueckoro MeTOJa H3 COOTHOIMEHMS | 


(Mnpy + 2Myp1)” * 


Fe 
P Mrpy + 4Mnpy 


rye Bnet — HCTHHHAaA WIMpHHa pedsexca ARI; mari — PacluMpeHHe, BbISbIBAe- 
Moe flucriepcHocThIO O6macTeli KOrepeHTHOTO paccesHHA B AaHHOM HalipaBule- | 


tg One: Ein 
tg Oi Engs 
BBIUHCJICEHHOe C YYCTOM AHH30TPONHH YMPyrHX CBOHCTB CilaBa, HIM, ECM ONy~ 
CTHTb MOCeIHHH MHOKUTeIb, 63 yueTa HX. 

Moyyau ynpyroctH Enrgt ObWIM PacCUHTAaHbI HaMH H3 YIPyrHX KOHCTAHT MIA 
cilaBa Me C asIOMHHHeM G6/IM3KOrO COcTaBa, OMyONHKOBaHHbIX B padoTe (De 

B ta6. 1 npHBOAATCA HCTHHHAA WHPWHAa JIMHHH B pafMaHax MW BbIYHCJIeH- 
Hble H3 Hee cpeHHe pa3Mepbl OOMACTeH KOTrepeHTHOTO PacceAHHA Dirt W KOap- 
(bHIMeHTEI ~aHu30TponHH Ap = 
= Dnppgi/D 44, KaK C YYeTOM, TaK U 
Pasmepbl oGsactefi KorepeHTHoro paccesHua B Cu 6e3 yyeTa aHH3OTpONMH ynpyrou 
ec 13% Al no pa3nnunpim <hkl>, BbIYHC- MUKpogeopmauun. Hanmenburne 


JIeHHbIe C YyNeTOM aHH3OTponuKM ynpyrof MHKpo- 6 zs 
ne@opmauuu pewertku (1) ” 6e3 ee yueta (II), CPEAHHe pasMepbl ObNACTeH Kore- 


HHH, HU My =" — pacmmpeHue BceycCTBHe MAKPOHalIps2KeHHH, 


Ta6nmuna 1 


(84/4) ¢444= 2,6- 10-8 peHTHoro pacceahua ~80 A Opin 

HalieHbl B HampaBeHHu <100> u 

Pe Wee om e HanOombuue ~1€0 A B HampaBsie- 

pki | Ox I nN | Ap, | 4p, | aki Huu <111>. Kak Buguo, pacuer D 
Id oie Wes Fan 6e3 yyeTa aHH30TponuH ynpyron 


MHKpoyzedopMaluH MpHBOAHT K 

14.0 |4.00 HeCKObKO OombueH pasHule B 

0,4 | 0,31  PasMepax OOmacTeH KorepeHTHOTO 

0,6 | 0,64  paccexHHH MO 9THM HampaBue- 

HuaAM. AHaslorMuHble pasmMepbl Djo9 

H Din Oblin nowyyeHb! B padoTe 

(°) Wid HanMeHHol a-aTyHH c 30% UHHKa MeTO,OM dbypbe-aHamu3a CopMBI 
yu@pakUHOHHbIX PCHTTeHOBCKHX JIMHHE. 

HafimeHHad BeHuMHAa aHM380TPONHH pasMepoB OOsacTeH KOTepeHTHOrO pac- 
C€fHHA He MOKET ObITh OOACHEHA, CCIM CUHTATb, UTO HapyllieHHe KOrepeHTHO- 
CTH paccesHHA, T. €. HaPylueHHe NpaBUAbHOrO NepHOAMYECKOFO CTPOeHHA KPUC- 
TaJWIMYeCKOH CTPYKTYPbl, MPOWCXOAMT TOJIbKO BCJIEACTBHE CABHTOB M0 CHCTe- 
MaM ImockocTeH ckoNbKeHHA {111}, xXapakTepHbIM WIA MeTaWIOB C rpaHe- 
ICHTPpHPOBaHHOK KyOu4eCKOH CTPyKTypoli, H OO6pasoBaHUA MpH STOM Napassenb- 
HbIx {111} mayek CKOJIb%KeHHA C OWIMOKAMH yNakOBKH Ha MX rpaHnuax (8) nau 
mpolHukopannsa m0 {111}. Kak Hamu Obi0 nogxcuHTaHO, OTHOWeHHe cpeqHuXx 
pasmepoB Dai : Dioo : Diry AIA TWacTHHYATEIX UM PaBHOOCHBIX OGvlacTeli, orpa- 
HHYCHHBIX mlockocTamH {111}, He coorBerctByer nomyyeHHOMy SkKcnepHMeH- 
TaIbHO AA cniaBa Cu c 13% Al coorHomennto | : 0,5 : 0,6. Cielyer OTMeTHTb 
HEKOTOPOe COOTBETCTBHE M@Ky BeNMYHHAaMH MOY Ener U PpasMepamMu OOva- 
cTreH KOrepeHTHOrO paCcCeAHHA MO PasHbIM KpHCTaNOrpadwyeckuM HalpaBue- 
HMAM, TAK, HAHMCHbINEMY SHAYCHHIO MOJYIA Ey) COOTBETCTBYIOT HAaHMeHbIUNe 
cpeyune pasmepbl Djo9. CleqoBaTebHO, HanGoulee yacTHIe HapyWeHHA MpaBHJib- 
HOrO NepHoOsHYeCKOrO CTPOCHHA KPHCTaJWIMTOB HMeIOT MeCTO MO MIOCKOCTAM 


114 17 ACOR selG Om tO 
200 39 100 60 | 0,6 
220 41 ALOR LOOM Osa 


* 
STo cooTHomenHe MexLy B, m Hn ObiIO Nlomyueno (°), ucxoqa u3 pacnpeyeneHua MHTeH- 
4 


CHBHOCTH pe(ieKcoB, HaliqeHHOrO MCTOJOM rapmMoHHYecKoro aHaJlH3a, Tax? B CJlyuae HX Pace 


WMPeHUA, OOYCNOBMeHHOrO AMcnepcHoctThio OGsacTeli KorepeHTHOrO paccesHHaA, WY pextp B 
ex 
camyuae i 
a See ee oe Mbl He NpoBosAHM rapMoHMuecKOrO aHaM3a CopMbI pedeKcos, 
» STO AA HHSINHX PedeKCOB H3y4aeMoro ClivaBa, re JOA m B U3MepeHHOn 
; é 
UMpHHe Obila BenHKa, cbopma XOPOWO ONKCbIBaIach dyHKrHeH 
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4+ ax?* 


{100}, rae cuibl MexKaTOMHOrO B3aHMOelicTBHA MMHUMasBLHEI. OyHako Takue 
HapyuleHHsl B CTPpyKType He HCKJNOUaIOT HW BJIMAHHA MpOWeccoB CKONbKeCHUA H 
ABOHHMKOBaHHA Ha U3MeJIbYeHHe CYOCTPyKTYpbI. 

BosMOxKHO, YTO COOTHOLWIeHNA M@XKAY BeIMUNHAaMH O6sacrTeli KOrepeHTHOrFO 
paccesHHA MO pasHbim <hkI> OyAyT 3aBUCeTb OT XapakTepa Mporeccos, mporte- 
KalouluX BO BpemaA edopmaluu. 

Kasanocb HHTepecHbIM ONpeeHTb pasmepsi OOmacTeli KorepeHTHoro pac- 
C€AHHHA MO PasIMYHbIM KpUuCTaMorpapuyeckHM HalpaBJeHHAM Nocie Wedopma- 
WMH WIA MeTasia, OOaatolero H3OTPONHOCThIO yupyrux cBolicrB. B KayecTBe 
Takoro OObeKTa Obll BbIOpaH BOMb~pam, edopMupoBaHHblii HanusoBKoil. 
PasyeneHne (akTOpoB JUCNepcHocTH H 
MUKPOHaMpsAxKeHHH, MpPHBOAAWNX K 
PaclUHpeHHIO MHHU, MmpousBosHN0cb Pasmepbl o6ylacTeli KorepeHTHOrO pac- 
mo pebexcam 110 nu 220 ognoro na- °e*#HA B BObppame no pasvinunbim <hkl> 
MpaBJienus. 


Ta6Onmuna 2 


B ta6m. 2 npuBogzatca pa3mepbl 06- Ae BB panu- ° A 
Jlacteli KorepeHTHOrO pacceaHUA B Ha- ae Cae = 
npapsienuax <110>, <100> u <211), Bur- 

YHCJICHHbIe TAKHM 2Ke CNOCOOOM, Kak H 110 8 400 1,0 
WIA CivlaBa Mequ c aliomuHnem. B mpe- 200 10 410 1,0 
yeax TOUHOCTH u3MepeHua +10% BHa- 214 14 340 0,9 
MMJICHHOM BOJIb(ppame He HaGvlofalocb 220 19 390 1,0 


aHusoTponun D. 

OnucaHHbit cbakT aHW30TpOMHOrO HapylleHHA MpaBHIbHOrO Mepnosnue- 
CKOFO CTPOCHHA KPHCTaJIMYeCKOA PelWeTKH pH AesopMaulnH CiviaBa C aHH30- 
TPONHbIMH YIPyrMMH CBOHCTBaMH MHTepeceH CaM nO ce6e HU, KpOMe Toro, HMeeT 
MeTOMMYeCKOe 3HAYeHHE MPH PacCMOTPeHHH 9PPeKTOB IKCTHHKLHH H LHpakUHOH- 
HOrO pacliiMpeHuA pediekcoB PeHTreHOBCKOrO cneKkTpa WePOpMHPOBaHHbIX Me- 
Taos. IlonyyeHuble no pasmMepaM OOsacTeli KOrepeHTHOFO pacceAHHA Pe3yJIb- 
TaTbI elle pa3 NOATBePKAaloT HEOOXOAMMOCTb MPHMeCHeEHHA MPH H3YYeHHH HCKa- 
*KeCHHH B WePOPMHPOBAHHbIX CMaBaxX C AHH3OTPONHBIMH YNPyrHMH CBOLKCTBaMH 
MeTOJHKH pa3qeleHHA (akTOPOB, BbI3bIBaIOWIMX pacluupeHHe, MO peiekcaM 
OJHOrO KpHCTaOrpaduyeckoro HalpaBuieHHs. 


Vuctrutyt metaisyprun um. A. A. Baltkosa Tlocrynusto 
Axkayemuu HayK CCCP 18 III 1958 
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PHZHKA 


10. H. JJHECTPOBCKHA u J. TM. KOCTOMAPOB 


M3JIYUEHHE MOJYJIAPOBAHHOrO NYYKA 3APSDKEHHbIX 
YACTHLL MPH MNPOJIETE “EPE3 KPYIJIOE OTBEPCTHE 
B MJIOCKOM 3SKPAHE 


(ITpedcmaeneno axademuxom B. A. Beedencxum 14 X 1958) 


B wacrosmel 3aMeTke MpoBOAHTCA pacueT H3JIyYeHHA, BOSHHKAaIOulero MPH 
HposleTe MO/YJIMpOBaHHOrO My4Ka 3JIEKTPOHOB Yepes Kpyrvioe OTBEpCTHe B Gec- 
KOH€4YHO TOHKOM HjeaJIbHO NpOBOAALeM SKpaHe. PacueT npoBeyeH B AMama3zoHe 
ckopocteli ot B = 0,1 go B = 0,99 (8 = v/c) Cc NOMOlbio YHCeHHOrO pellleHHA 
HHTerpaJIbHOrO ypaBHeHHA Ha 9JIeKTPOHHOH MallHHe «Crpevia». 

1. Beegem WuiMuypuyeckylo CHCTeMy KOOPAHHAaT Cc OCbIO 2, Mpoxo,aMer 
yepe3 IeHTp OTBEPCTHA MepNeHAMKyJIApHO MlOcKOcTH 9kpaHa. O6o3HayHM 4Ye- 
pe3 a paguyc oTBepcTun, uepes S—nuockocth z=0; uepes Sy u Sg— 
YaCTH STOH MJIOCKOCTH, COBMaatollWe COOTBETCTBeEHHO C 3KpaHOM MH OTBepCTH- 
em. Bce BeJIMUHHbI OyJeM CUHTaTb 3aBHCALLUMH OT BpeMeHH M10 3aKoHy e—/F. 

IlycTb cKopocTb 4acTHI, NOCTOAHHA H NapadesbHa OCH Z, MpHyeM IMVIOT- 


HOCTb TOKa B MyuKe HMeeT BUA jz = | (r) elt=( Ro = «/0), rye j (r) — pyHkuua, 
OTIMUHAA OT HYJA B OOMacTH OKr <b, b<a. 

IIpencTaBHM MOJIHOe 3JIeKTpOMarHHTHOe Move B Buse E™ = E+E, 
H” — H +H, rye E nu H® —nome, cosqgapaemoe nyuKom B HeorpaHHueH- 


HOM NpoctpaHcrBe, a E nu H — yoOapounoe nove, BbISBAHHOe HaJIMYHeM 9KpaHa. 
B cuuly akcwaJIbHOli CHMMeTPHH OTJIMUHbIMH OT HYJId KOMMOHEHTAMH BCeX TpeXx 


nose spamotca E,, E, u Hy. Tone E® nw H® gerko moxer 6bITb NOL- 
CuHTaHO. OHO 9SKCMOHeHUMaIbHO 3aTyxXaeT MIpH r—>co HM HE JaeT BKana B 
uslyuenHe. Takum o6pa30mM, 3afjaya cBOHTCA K ONpeszedeHHIO jO6aBouBOrO 


nous E u H, yqossetBopstomjero ofHOpogHOH cucreme ypaBHenuii MaxcpeJ- 
Jia WM CMelaHHbIM TpaHHUIHbIM YCJIOBHAM B MOCKOCTH z = 0: 


E, lis; == EY |g, Helis, 0 
M3 BekTopuoro ananora bopmyn Tpuna quit maHHoro nos nowlydaem Cco- 
OTHOIMeHHe: 
ik yeu ik HER ik anR 
jy \ (nk = is = = [nE] —— ds — | (ne) as 
S S2 Si 


H(M) = 


Jlia touex M€S, 9To coorHomenve mpuBomuT K MHTerpaJIbHOMY ypaBHe- 
HutO MpeprouibMa nepBoro posa, aHaJIOPHYHOMY ypaBHeHHAM pa6orbl (°): 


elkR (0) etkR 
\ [nE] ds = | (ne) ds. (2) 

Sa Si 
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MoxHo JoKa3aTb, TO paccMaTpHBaemad 3aaya SKBMBaJIeHTHAa HHTerpadb- 
HOMY ypasHeHHto (2), T. e€. uTO 9TO YPaBHeHHe MMeeT eMHCTBeHHOe  pelle- 
He, HeMPepbIBHCe BO BHYTpeHHUX TouKax Sy», Cc MOMOLLBIO KOTOporo MO 
opmyste (1) moKHo HOCTPOHTb €MHCTBEHHOe pellieHHe wMHTepecyloulei Hac 
3ayaun. 

2. Bpeqem Ge3pasmepuble mepemenunie kr’ =9', kr =p ka=po wu mpen- 
CTaBHM M3BeCTHOt HW MCKOMOe 9JIeKTpH¥ecKHe NOwA B BHe 


BM | 5, = 27% asl) By. oth yp Yale) + ibe (0) 3) 
aoe 5° P hie Sines e—e 
wits 


(2) 
ee an | j(r) rar; F (e) = gy PKs (x0); 


b 
Qn (2 F Vi __ R2 ; 
yi \ Io(rkr)i(rdr; y= a: 8 = 8 (yp0) = YPoKa (rp 0); 
0 
/ — nouHbIM TOK nyyKa; a, ~ u 6— Gespa3sMepHble mapamerppl. B ppipaxkenun 
4 
qa E,|s5, Mbl BbIqenHsM RIMES oes MOCKOJIbKY 9JIeKTpH¥ecKOe Mowe 
2 Coma 


4 
AMeeT Ha peOpe ocoOeHHOcTb yKa3saHHoro THMa (‘). 4 
TloactaBiaad Bblpaxenua (3) B ypaBHenve (2) uw oTJesAA ACHCTBHTeJIBHBIC 
A MHHMble 4aCTH, MNOJIYYHM CHCTeMy MHTerpaJIbHbIX ypaBHeHHit gees 
BCIIECTBEHHbIX (PyHKUMH $, (oe) U by (0), HeMpepbIBHbIX Ha oTpesKe [0, go]: 


Oo 


{Co (9, 0’) 0” e’ In| e—e'| (0). do’ — 
ree re pee 
°° ¢ f ¢ , , , 
—\ SLI 4, (0) do’ = | Cle, o') Fo) ae’, (4) 
a é 


Po 


8 , , , ae), 
“S$ (0, 9”) 0! ie east ColGncoieon Oslo a1 ele 
\ f a db; (0’) do a = Fey V one (ene) de (p’) p 


0 0 


31eCb 
2m a 
D : ; ‘ exp [iV 9? — 290 cose +e] oo og 
C(e, p’) + iS (0, 6’) = \ Va Sees oe ode 
0 
(9, p') = — oe + Co(p, 9’), Co(e, p’) —Hempepbisnaa (dbyHKuus. 


[Ipn6.1mKeHHoe peiieHve CHCTeMbI (4) CTpoHJIOcb C Siar as aa Ade 
i H HHbIX avsireOpavueckHX ypaBHeHHH. 
(OH CHCTeMbI CHCTeMOM JIMHeHH a c 
aBHbIX YacTel Tou 
| ; e30K [0, 09] pasOuBaJicH Ha pe 
J€YIOULUM OOpa3soM: OTp | 5 fees as 
amu p,= jh, rae h= 0/20. Ha Kaxgom orpesKe [9,45 Pj 44], (j 
YicIO) MpovsBeqeHHA HeMpepbIBHBIX (PYHKIMH, BXOJALLMX B ae be tes 
ple (pyHKUMH ¢;(9,) 3aMeHAJIMCb HHTePMO/IAUMOHHBIMM = TO/IMHOMaM p 
s 4 F H HOHHbIX MOJIMHOMOB Ha BBbI- 
Tenenu. Vurerpasibl OT MpOv3sBeeHHH HHTeploJALHO 
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J[eseHHbIe CHHTYJIApPHbIe MHOXKTEM BbIMHCJIASIHCb yepe3 9JIeMeHTapHble Oe 
uuH OT p C KOSpPPHIMeHTaMH, JIHHeHHO 3aBMCALLUMH ‘or BeJIMUMHbI A 
(i=1,2; J= 1,2,...,20). Upugapaa p 3HadeHHd 2; = th u be 
pupya MmpaBble YacTH, MbI NovJyaHJH CHCTeMY 40 JIMHeMHbIX ii pa ej 
ypaBHeHHit OTHOCHTEJIbEO 40 HeH3BecTHEIX ¢; (¢;). Apa cuctemb (4), a cullen 
BaTeJIbHO, H MaTpHlla MOCTpoeHHOH ayire6pavueckOH CHCTEMbI He 3aBHCAT OT | 

Jina buKcupoBaHkoro 3HaYeHHA po OOpaTHa MaTpHIa BbIYKCIASeCb oF 
pa3 HM 3aTeM YMHO2Kaacb Ha HaOop mpaBblx yacTeH, COOTBETCTBYICULAX pas 
JIMUHbIM 3Ha4ueHHAM Mapametpa 6: B=0,1; 0,3; 0,5;..0,7; 0,9;.0,96; 0,99. mx 
pacdeTbl NPOBOLMMHCb [JIA YeTbIPCX SHAYCHHH Po: OS tl, ogee 

3. Tlocne Toro Kak Halifenbt tbyHKkuuu ¢, (0) u ¢2 (9), onpegenmoutve E, 
OTBepCTHH, JIerKO NOACUHTATh BeJIMYMAbI, XapakTepH3yIOULHe HS JIYHeHHe. Dor 
mya (1) Wid TOUeK, PaCMOJOXKeHHBIX B BOJIHOBOH SOHe, MpHHAMaeT BHT: 


[RR 


Hy = ad [¢1 (9) — ¢0 (9) + ig2 OI > (E 
rye 
ae, in 9 d 
o1(9) =\ 1(e sin 9) b,(e) ede Gate 
0 


V ep — e 
go (9) = ge | Ka (9) Ja (e sin 9) 9 do 3 
Qo 


a Jn (en sin 9) sin 9 + YKo(Yeo) [K1(¥20) 17 Y1(P0 sin 9) , 
= 8 4 — B2 cos? } : 


Ro—pacctosuue OT Havana KoopyMHaT. Mcnomp3ya (5), nosysaem cbopmyai 
Asia dpyHkunn D(d), xapakTepu3yrouleH yrviopoe pacnpeyesieHHe H3/1yueHHA, 
AJA COMPOTHBJIeHHA U3yyeHHuA R B OMAaX: 


© (9) = (1 — Go)*+ gl sin, R= 3028 | @ (9) a9. (¢ 


SaBHCHMOCTb CONPOTHBJICHHA U3JIyYeHHA OT pacnpexeseHHA MMOTHOCTH TC 
Ka B Nydke JerkKO MOXKET ObITb HCCJIeOBaHa, MOCKOJIbKy OHA ABHO BXOJUT 
BbipaKeHne Jia R uepes Napametp a. Sametum, uTo a> 1; npn b>0 a> 


= : 2 
(cnyyaH OeckoKeyHO TOHKOrO nyyKa). Ecam j(r)= const, To a= ep Ty (yO 


Ha puc. | wu 2 mpupegenbi rpatuku saBucuMocTy conpoTHBsieHua H3atyueHuA J 
OT Mapametpos B u py MpH a = 1. 

4. B 3aksoueHHe pacCMOTpHM HeKOTOpble Mpeyesbuble cyyyan HM ycTaHC 
BUM J\JIq HAX AaCHMNTOTHUeCKHe (OpMYLIBI. 

A. p90; Tora a—>1, 8-1. B dopmymax (5) u (6) 0, oC 
H B pesyuibTaTe (bopMyvibt (6) npHHuMaIoT BHD: 


‘\ ee . B2 in’d 4 4% 4 I 
(9) = sind = g ESS, R = 30|— (8 4 7 )In +3 — ik ( 


Jina R Mbl nogyuniM (bopmysy, KoTopat copnanaer c (bopmyno wa 
COMPOTHBJCHHA TMepexOMHOrO M3 YYeHH, BOSHHKaIOUlero MpH MpoxoxKTeHH 
MOAYAHPOBAHHOTO MyUKa 9JICKTPOHOB Yepes HJeaJIbHyIO ceTKYy (°). Tpacbu 
AaCHMNTOTHYeCKOH KpPHBOM (7) mpHBeyeH Ha puc. 1. IIpy 8-1 R unmeer ac 
rapudbMuueckyio oco6eHHocTD; mIpH B= OR — 4083, 
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| Sey Ayte =O) ys = 
B— 1 (y — 0); Tora, Kak Hv B cyyae A $1 <0, $2 <<$o, Mbl HaxO,HM 


} : ; cas sin 9) sin? 
\ M (3) = o2 — 9262 Jo 
| (9) = g2 sind = a6 a=aaecue ° 


Tw 

ae 302% | Zaleesin 9) sin39 dd (8) 

| i? ‘ (1— B? cos?9)? 

scorer ane ae Xo % AA ee a—>1, 6-1. 
JydaeB = Mu B—0,99, Hapsyy c KpHBbIMH paccuH- 

TaHHBIMH 110 eeaites (6), ume NOCTpOeHbI KPHBble, PacCUMTaHHble no 

“acuMntToTHueckon cbopmysie 


ys 


om 
100 


£ =O (acumnimomuka) 


50 


Acumnmomune 


mpup~t 


~ —— 
Puc. 1. 3apHcuMocTb CompoTuBmeHHa u3sny- Puc. 2. 3aBHCHMOCTb” COMpPOTHBAeCHHA H3syye- 


yeHHA OT 6 HUA OT Dy 
- \ 


B. 8 <1, o <I; Torga 3anayy onpexenenua 9ueKTpHueckoro Noma” B OT 
BePCTHH MOXKHO pelllaTb 6e3 yyeta 3ana3qpiBanna (1, ?, °). B pesyupraré qua R 
mosyuaerca (bopmyia 


= 2 Po_ ‘ —2 0/8 
R = 408 ( b+ :) e— 20/0. 
IIpu ¢9 = 0, kak u B catyuae A, Oyyem umMeTb R = 408?. 


Mockosckul TrocylapcTBeHHbIt yHHBepcuTer Tlocrynuao 
um. M. B. JlomoHocosa 26 1X 1958 


IMTHPOBAHHAA JIMTEPATYPA 
ie WM. Koeroma pos, AH, 16> 37 (1951): 


110. Ho WinectposcKku th, 
mio) HH. J Heer Pe . BcKHH, JI.II. KocromaposB, PaguoTrexHuka 4 30eKTpoNHkKa, 
Be pe. (1959)2 2 Ae Ee Die tie ae OcHopbl TeopHu mejeBbix aHTeHH, M., 1948, 
2A. W: Maue, Zs. f. Phys., 126, 606 (1949). ® B.B. Bparuucxku hi, Pagnorex- 


HuKa WH 9eKTPOHHKa, 1, 225 (1956). 6B. MW. Bo6punes, B.B. Bparuncky i, 
JTAH, 123, Ne 4 (1958). 


5* 


JIoxnager Akagemun nayk CCCP 
1959. Tom 124, Ne 4 


; @PH3HKA 


E MYWEAKO 


POTOIJIEKTPHUECKAA UYBCTBUTEJIbDHOCTb XJIOPOSMJIIA 
W ErO AHAJIOFOB B PA3JIMYHbIX COCTOAHHAX 


(IIpedcmaeaeno axademuxom A. H. Tepenunoim 13 X 1958) 


B paspurve Hallux uccefoBanHit onTHYeCcKOH CeHCHOMMM3allHM NMOuyMpo- 
BOJHHKOB KpacuTenamu (14) HacTosulad paOoTa MOcBAIeHa H3y4eHHIo H pac- 
CMOTPeHHIO (pPOTOSEKTpHYeCKHX CBOMCTB XJOpOpusa HW ero aHasOrOB, HaxOAA- | 
WIMXCA B pa3/IMYHbIX COCTOAHHAX arperallMu M acopOMpoBaHHbIX Ha MOMyMpo- 
BOJHHKaX HM HeKOTOpbIX Merammax. OSdapyxeHHe U u3MepeHHe doToadppexta | 
10 CHeKTpy Y NOpOMKOOOpasHbIX MOMyMpOBOAHHKOB H KpacuTesel MpOBOMHJOCE | 
MeTOJOM KOHAeHcaTopa M0 H3MeHeHHIO Audppy3HoHHOH (oTo-3. A. C., BOSHHKAaIO-| 
Ue B OCBeIeHHOM 4YacCTH MOJyMpOROAHHKa MOA BAMAHHeEM MOJYJIMpOBaHHOro| 
ocpemenus (°). [lapanmembHo c MeTONOM KOHJeHCaTOpa MpHMeHsVICA MW OObIMHBIM 
MeTO,, (poTOMpoBosuMOocTH. CnekTpbl CeHCHOMJIM3alHH, MOMYYeHHbIe STHMH JBY-| 
MA MeTOaMH, COBMayaJu. 

1 Co6cTBeHHH fH H C€HCHOHAH3HPOBAHHH UA MoTo- 
a3p>pmexktTu mdtranxmowunanuuos. Astopom (°) MeroqoM KOHJeHCaTOpa 
6blIO0 OOHapyxKeHO NOABMeHHe Ludpy3HOHHOH (oTo-9. A. c. B MAKPOKpHCTaJ- 
Jax (PramouwanHva 6e3 MeTasa U *TamOUuNaHHHOB, COMep»xKaulHx Metab Mg 
wu Cu. AnaornuHpii dboTosppekT Obl O6Hapy2KeH B MOpOWIKax pxAa (otorpa- 
(pHuecKHX CeHcHOnIH3aTOpOB (7). KpuBble ciekTpaJIbHoro pacmpeseJieHHA (poTo- 
3. Jl. C., HOMYYeHHbIe METOJOM KOHJeHCaTOpa, BOCMpOH3BOAMIN 6e3 UCKaKeHHh 
CMEKTPbI MOPIOWeHHA STHX KpacuTeleH B cmoax. MeroqoM KOHJeHCaTopa MIA 
onpefeleHHA SHaka HOCHTeeH (boTOTOKa OblIO MOKa3aHO, 4TO y BCex drTalo- 
‘UMaHHHOB, BKJOUaA WM Oe3MeTaJIbHbIM, HOCHTeIAMH (POTOTOKa ABJIAIOTCA 3JIeK-! 
TpOHHble Jecbexrpr (°,*). HesaBpucumpmm mpwemom A. T. Bapranan u VW. A. Kap- 
NOBMY (°) MOKasaIM, uTO OOpaOoTaHHble KHCMOpOOM con TaOlMaHHHos, | 
COMepxKalllHe MeTaJWIbI, MOBbIMMAaIOT TEMHOBYIO H CBETOBYI0 HpOBOAUMOCTh, YTO 
yKa3bIBaeT Ha NepeHOC MOOKATEMbHOTO 3apaya. | 

Kak nlokasaHo Ha puc. 1, B cmeKTpe morsouleHuA C10eB dbranomuannua Mg,| 
CyOJIMMUpPOBaHHbIX B BLICOKOM BakyyMe, HaGmofaiorca Ba MakcumMyMa — y 630 
u 700 my (kpupast 1’), 3aMeTHO CMelIeHHBIe M pacuiMpeHHple m0 CpaBHeHHl0 
C y3KHMM MakcHMyMamu 610 u 670 Mp, o6ntyHO HaGmIORaeMbIMHM JIA MOseKYy/ 
sTOrO TIMTMeHTa B pasOaB/IeHHbIX pacTBOpax alleToHa, 9pupa MIM sTaHOua (kpu- 
Baa 3’). Wnrepecno, uro Te xe cou dranomuanuna Mg, oOpadoraHHble KU AKHMA 
pacTBopuTeamu (kymaHve B alleToHe, axpupe, sTaHome), O6HapyxXHBaIOT eute 
OAHY AONOMHUTCABH YIO MOMOCY MOrOWeHuA C MaKCHMyMOM 820 Mp, MpHBeyeH- 
Hyio Ha puce. |, 2’. B ormuuue or MuKpoKpucTanmos, CyOJIMMHpOBaHHble B Ba- 
KyYyMe COM (PrasOWuManuna MarHuA He OOHapyxXuBaIOT Ha BO3Ayxe cporo-a. A. c.(%) 
4, 10 AaHNBIM PCHTPeHOBCKOTO ah asu3a, KPUCTaMMYeCKO CTpyKTypoH He O6ma- 
jaror *. Tloapnenne (orosppexra y TakHX cloeB HaGmoxaerca Mocme ux Tep- 
ee oOpaOorkH B Mapax BOAbI HM OCHOBaHUtt. @opMa cneKTpasIbHOM KpH- 

H (POTOUYBCTBUTeMbHOCTH COeB (praounanuna Mg, aKTHBUPOBaHHbIxX Harpe- 


BaHHeM B NapaxX BOJIbI u Ap., XOpo 
: 10 BOCIIPOH3BO 
puc. l, lu 2 2 Pp p AUT UX CHEKTPbI MOPJIOWLeEHN A 


* 
' Pentre HorpamMbt NOMYYeHb! B HauIMx NaGopaTopusx. 
796 


— ee 8S 


Kak 6blI0 nMoKa3aHO panee (424). anco 
pacTBOpOB alleToHa Ha OKHCH WHHKa 
y3koro MakcuMyma (poTo-9. J. c. (pue. 1, 


pouua pranouuannna MarHHal -H3 
PHBOAMT K MOABJIeCHHIO HHTCHCHBHOFO 
3) y 680 mp, caBunyroro Ha 10—20 Mit 


M0 CpaBHeHH!to C MaKCHMYMOM 9STOrO TIMrMeHTa B pacTBope. CopepmleHHO aH aJIO- 


te Se 
i 200 
3 
ie 
S 
8&1 


Ze ay a 
/ x | 
x o 
8 \y’ 
S / 1 ‘ = 
Ss \ 
S x 
= gis 
See 
x ieee’ 0 
$0 ~=500—~S—C«iS—Cité« 600 ~~ 500 — 0.np 


Puce. 4 


PHUHbIC CNEKTpb!l CeHCHOMIH3a- 
WMH ObWIH NoOyueHbl Hamu Me- 
TOMOM doronpoBoyumocTu AA 
boroconpoTuBeHnii OKHCH WHH- 
Ka, OKpallleHHOH (TaqouwaHu- 
HOM Mg (puc. 2). 

O6patiaer Ha ce6a BHUMa- 
He, TO CIeKTpalibHad Kpu- 
Baw CeHCHOHJIH3H poBaHHoro 
tborospekta  BOCIpOH3BO_uT 
CNeKTP MOPMIOWULeHHA KpacuTels 
B MOJI€KYJApHO ucnepcHom 
COCTOAHHH. OTOT CMeKTP pe3kKo 


Pomonpobodumocms ——= 


500 600 omy 


Puce. 2 


Puc. 1. CnextpambHoe pacnpengenenne oto-3.4.c. dtanmouHanHHa Mg: / — cy61umMupoBaH- 
HbIM B BaKyYMe ClOli (PTanouNaHHHa Mg, akTHBHpOBaHHbI HarpeBaHHeM B Mapax BOLI, 2 — TOT 
2%Ke ClO noce O6pa6oTKH *xXUAKHM alleTOHOM H HarpeBaHHA B Napax BOA; 3 — tranowWHaHHH 
Mg, aacop6uposaHublii u3 pactBopa aueToHa (~ 1074 mow/) Ha OKNCH WHHKa. CnektTpbi norso- 
mWeHHA dTanounaHuHa Mg: /’ — cao, cyOMHMHpOBaHHbIli B BakyyMe; 2’ — TOT Ke COM Mocme 
OOpa6orkv ero %KHAKHM aleTOHOM; 3’ — pacTBop B alleToHe (oKo0 10-* mon/n) 


Pue. 2. CnektpabHoe pacnpezenenne cotonpoBpogzumocTH (a) H cpoTo-9.n.c. [(6) B ZnO, oKpa- 


weHHOH dranouvanuHom Mg 


OTIHYaeTCAH OT KpHBOM CoTOIIeKTpHYeCKOH UYBCTBUTebHOCTH TOFO 2%Ke Kpa- 
CHTeA B Bue TBepforo cox. I]pH ONTHMaJIbHOM NOKPbITHH BeJHYHHAa CeH- 
cuOumusupoBaHHoro dorosdpekTa Ha OKHCH WHHKa mpesocxoguT B 1000 pas u 
6onee COOCTBEHHHIN cboToaddeKT Toro %Ke KpacCHTeJA B Bue arperMpOBaHHOrO 


CJIOA. 


CoBOKyMHOCTb MNOJIYYCHHbIX JAHHbIX CBH]CTEIbCTBYET O TOM, UTO CeHCHONJIH- 


3auua cbotospdbexta Ha ZnO BbI3BaHa OTJE/bHBIMH MOJIeKyJamMu (prasolwMaHuHna 
MarHHua VW He OOA3aHAa COGCTBEHHOH YYBCTBUTEJIbHOCTH NHIMECHTAa B arperWpOBaH- 


HOM COCTOAHHH. 
2. Co6cTBEHHHA 


HIM (oTOMpoBosUMocTH choTOs*PekT B TBEPAbIX COAX xJOpOusIIa HW ero IIpoHs3- 


HW C€HCHOHAUSHUPOBAHHEH Morto- 
amdPekTH xn0pomduNaa HH ero aHaaoOroe. Tlossseine oro- 
NOTeHUMala B TBEPAbIX COAX xOpodpussa, PeopuTuHa, a TakrKe (prauounaHuHa 
MarHua, HaHeCeHHbIX Ha MJIATHHOBbIe WIEKTPObI, NOPpyxXeHHble B pacTBOP 3JIeK- 
TpoHTa, Obi0 O6HapyxeHo B. B. Epcrurneesbim H A. H. Tepexuupm (?°). 
OjHako HauiH HeOJHOKpaTHble MOMbITKH OOHAPy2XKHTb METONOM KOHAeHCaTOpa 
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BOJHbIX, OCA@%KCHHBIX H3 KOHICHTPHPpOBAaHHbIX pacTBOpoB et ioe 
noxkKU (cmoqa, KBapl, cTeK0), He MpHBoqUH K ycrlexy. wea atl ee | 
yKa3iBasocb pave (%,4), HaHeceHHe Tex 2Ke TIMTMeHTOB XJIOpOMus ihe Bie | 
JICHHBIX pacTBOpOB (alleToHa, obupa, sTalouia HM Ap.) Ha desler nee 
NoyMpoBoyauKoB, Kak ZnO, HgO, SnO u Ap., MpHBoquT K HHT i 

cuOumuzatlun coTosppexta C pesKO BbiparkeHHbIMH CMeKTPaJIbHbIMH Ma oe 
MaMH, IIpHHaflexkallluMH aXcopOMpoBanHbIM MOCK YAM 3Toro murmeuta (},°%). 


DbpexTuBHOCTh CeHCHOWIM3alHH XJIOPO- | 
(bunzom jocturaet 30—50% m0 cpaBHe- | 
HHO C COOCTBeEHHLIM (oTosppekTOM OKHCH 
wiika. [loxa3aTesIbHO, YTO aCOpOUMA Tex | 
2Ke MMIMeHTOB XJIOPOUJIa U3 PacTBOPoOB | 
Ha BbICOKOJMCHepcHble nopomKH MgO, | 
BaSO,, SiO, doro-3. I. c. B OOMAaCTH M0- | 


1 
® 
hs = rmomeHHa murMedta He OONapyxKuBasa. B 
eo ‘ if 58 MIpOTHBONOMOHKHOCTH yTBepxqeHutIO Hesb- 
ioe eae a “S  cona (11) acpcbekT CeHCHOHJIM3allMH XJIOpo- | 
\ ey (puiiom orcytcrBoBas HM Aa CdS, a Tak- 
of xe ana ZnS, Cu,0, Ag,O, PbO, PbJe, | 
ll 2 HgJ., Bi,O3, o6maqatolj4X SHaYHTebHBIM | 
Ye -o—e 


40 CUO G00 B00 200 4p 


cboroadipeKToM. 
IIlpuapad CyUeCTBeHHYy!0 pOJlb MeTaJ- | 
JIMYeECKOM MOAIO*KKe, MbI HCCeMOBaJIH Co- | 


Puc. 3. / — cneKTpabHoe pacmpeyeue- 
HHe (poTO-9.4.C. B TOHKOM TBepOM C10€ 
xmopotbumma (a-+ b) Ha nmaTuHe (B Ba- 
KyyMe); 2—cmeKTp NormouleHu4A TOTO 
‘Ke Coa XMOpoamna (a- b) Ha nMaTAHe 
TO OTHOMIeHMIO K MvlaTuHe (Ha BO3qyxXe) 


TOSIEKTpH4eCKHe CBOHCTBa TOHKHX CJI0eB 
xmopopussa, peopuTnva uM sTHXNOpOpus- | 
JHa, OCaAKMeHHbIX Ha WlaTHHy. Oddapy- | 
yKeHHe (oTosppekta y cloeB xMopopusiia 
B KOHTakTe C TwlaTHHOH MpOBOMJIOCb Me- 
TOJOM KOHJeHCaTOpa MIpH OCBeLeHHH Mmpe- 
PbIBHCTHIM CBeTOM c YacTroToH 150 rm. Crom mi1aTHHbl HAHOCHIMCb Ha CJIOAAHbIC 
TOHKHe MOAMIOKKU MyTeM KaTOAHOrO pacibieHHA. OcarKqeHHe cl0eB xJOpo- 
(usa Ha WaTHHY MpOW3BORMJIOCb H3 KOHWCHTPHpOBaHHbIX PaCTBOPOB allero- 
Ha, 9:upa, 9TaHowa. 

Onbirpl 10Ka3aJIM, UTO TOHKHE CJIOH XMOpOPuIIa B KOHTaKTe C WIaTHHOH yxKe 
Ha BO3AyXe MIpH OCBeNLeHHU AIMHOH BoHbI 680 My OOXapyxXuBaloT HEOOMbILLYyIO 
poto-9. A. c. nopagka 10 °—10°° 8B. OrkauKa Boagzyxa fo 10°* Mm mosplmana 
MX (poTO-9. A. C. B HECKOMbKO pa3. Onpeyetenve 3HaKa HOCHTesel (cboTroToKa 
MeTOJOM KOHJeNCaTOpa MOKasal0, YTO HMM Y TaKHX COB ABJIAIOTCA MOOXKH- 
TeJIbHBIe 3apsAbl. 

Ha puc. 3, / mpuBegex cnekrp *oTo-9. 2. c. AIA TOHKOTO CON XMOpounma 
(a +b), ocaxeHHoro W3 KOHIeHTpHpoBaHHoroO pacrBopa alleroHa Ha Pt *. 
O5Spaulaer Ha ceOA BHHMAHHe, UTO B BAKYYMHbIX YCJIOBMAX B CMeKTpe (POTO-9. Jl. Cc. 
xsopopusia Ha WiaTdHe, KpOMe TlaBHOrO MaKCHMyMa, pacnomoxKeHHoro 
y 630 mu, HaOmofaercd WMpoKas Momoca (boTOUyBCTBHTebHOCTH, TIpOCTH pato- 
Waica B HAdpakpacHyto OONacTb cneKTpa Wo 1,5 Mu uw Aaee. Ha puc. 3, 2 ana 
CpaBHeHHA MpHBeAed CHeEKTP NOrMOULeHHA Toro *%Ke CNOA xMOpodunsa Ha Pt, 
ONTHYECK AA IIOTHOCTb KOTOPOrO B MaKCHMyMe HMeeT BemnunHy 0,7. [loxa3atemb- 
HO, UTO MIpH HaHecedHM OoMee TOMCTHIX CloeB XOpopusa Ha Pt doro-9. J. c. 
pe3Ko yOusiBaer. Orcioga cekyer, uro oro-9. J. c. BOSHHKaer Ha rpaHulle co- 
MNpHKOCHOBeHUA XMOpoOpasia c Merammom. [loBstureHHoe 3HayeiMe (boro-3. Jl. c. 
B HN(ppakpacHolt OOsacTH CMeKTpa MO OTHOMIeAHWO K cNekTpy NorjoieHHa 3TOroO 
ci0a Ha Pt He Moxer ObITb MpHnucaHno cBeroaibrposomy aipexty clo Kpacn- 
TeIA, TAK Kak MOPOULCHHe B STHX COAX MaJlO. [loapmeHne nuTepbepeHItHOHHEIX 
MNONOC, SAMeTHBIX B MOPIOWeHHH porosp pexte, o6ycnoBeHo, T1O0-BUUMOMY, 
ABYKPaTHbIM OTPaxKeHHeM CBeTAa OT MaTHHbI B OOaCTH Cla6oro NOrMOWLeHUA XJ10- 


* 
pete Kpuppie CHeKTPabHOrO PacnpeweienuA (POTO-9.1.c. y cmoeB XMOpOpHia H Ap. asmepa- 
J B OMaCTH AMHEHHOH 3aBHCHMOCTH boTO-3.0.C. OT OCBEULGHHOCTH. 
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opusiia. AnomMasibHoe mposomKeHNe uHdpakpacHoli UyBCTBUTeNBHOCTH B O6- 
TaCTb JJIMHHbIX BOJIH, NO-BHMMOMY, BbI3BAaHO OOpa3s0BaHvemM OakTepvHoxsopo- 
puvia Ha mlaTHHOBOM KOHTakTe B pesyJIbTaTe rH pHpoBaHHaA. 

Ha puc. 4 npwpewen cnexrp (poro-9. A. c. ANA COA sTHAXNOpodbunsnga, 
JCakKeHHOrO Ha MlaTHHy W3 KOHIeHTpMpoBaHHoro pacTBOpa cMecH pacTBOpH- 
cele mo SKoOcy, PaOunopuyy u Xoury (!2,!%), 
Maxcumym (poTO-9. A. C. y TaKOrO cIOA pacncmo*KeH 
y 685 Mp HW COOTBeETCTBYET CHEKTPY MOPIOMLCHHA KOJI- w 
TOMAHOTO ITHIXNOpodusHAa (puc. 4, 1). OqHaKo 
WONOHUTeIbHaA OOpaOoTKa 2sTOrO cOA B Mapax 
3U1aKHOFO alleTOHa B BaKYYMHBIX YCJIOBHAX He 
TOMbKO MOBbIWWAeT torosdpeKT, HO H 3aMeTHO CJBH- 
taeT rlaBHbiii MaKCHMyM (poTO-9. J. C. B KpacHyio 
96acTb cneKTpa, octuraa 720 mp (puc. 4, 2). Stor 
MaKCHMYM CoBiayjaeT NO MOOKeHHIO C MaKCHMYMOM 
cmekTpa MOriOuleHHA JIA JBYMepHbIX TVIeHOK 
KpHCTaJJIM4eCKOrO STHIXNOpoPuUAa (17,13). Oue- 
BHAHO, WwiaTHHa WU Bara OslarompusATCTBYIOT 06- 
pasoBaHulo KpHcTasiMuecKoro xJopodpuaaa. IIpu 
McculeOBaHHH KPHCTaJWIMYeCKHX CIOEB MeTHJIXJIO- 
popumuga (a+b) * Hamu Oplwio0 oOHapyxKeHo, 
uTO TaKHe CJIOH yxKe Ha BO3AYXe MpH KOMHATHOI 
Temlepatype OOlaaioT CoOcTBeHHOM (boTo-9. J. c. 
Tloqo06HO COAM XOpOHa HM STHIXINpOdhuA Aa 500 = 6U0 100 mp 
Ha MulaTHHe, HOCHTeIAMM (hoTOTOKa y kpucTasu- 

YeCKUHX COEB MCTHIXNOpoduua ABssioTca mo- Puc. 4. CmextpastbHoe pac- 
NOKUTCIbH‘IE 3apAMbl, a MaKCHMYM (oTo-9. Jl. c. Ube ita cto amen 
pacnoulo7wKeH Y 720—730 Mi. ocaxkKJ@HHOrO U3 KOHIEHTPUpo- 

CnekTpaJibHad KPHBaA CeCHCHOMJIH3HPOBaHHOrO  BaHHoro pactBopa cMecH pac- 
xmopodussom cborosdpexta ZnO, kaK UW B cyyae Heep ent Ge SR oie 
pranounanuna Mg, BOCMpOHsBOJHT BO BCex WeTaAX yy ade BiuOre AReTOuA 
CTPyYKTYpy NHrMeHTa B pa30aBJIeHHOM pacTBOpe 
(3,4) Hw oTmMUaeTCA OT CIeKTpa (oTO-9. .c. XMOpodusia B KOMMaKTHOM culoe. 

M3 sTHX OMbITOB TakxKe CyleqyeT, YTO CeHCHOMMH3Hpyrollad CMOCOOHOCTh 
xmopopuda, OOMaWatoulero AbIPOYHOH MpOBOAUMOCTHIO MO OTHOLMICHHIO K QICK- 
TPOHHDIM NOJyNpOBOsHHKaM THNa ZnO, He MOXKeT ObITh MpHnucaHa Nepenocy 
QN€KTPOHA OT MHTMeCHTa K OKHCH WHHKa. IlomyuenHpie WaHHble ABJIAIOTCA ele 
OJHHM JIOBOJOM, BbIABHraeMbIM HaMM B NOJIb3y MpefscTaBJIeHHA O MeXaHH3Me 
CeHCHOMIM3alIlMH Kak O Tlepegaue sHeprun (14). 

B 3aks10ueHHe CUHTAalO CBOHM IIPHATHDIM JOJITOM BbIPa3sHTb r1y6oKyt0 Oaro- 
JlapHocTb akay. A. H. Tepenuuy 3a coperbl H WeHHy!0 AHCKYyccHiO M10 STO pa- 
Oore. 


S 


¢omo-30e. —————>— 
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Jloxaayp Akawemun HaykK CcCccP 
1959. Tom 124, Ne 4 


A. B. CTEMAHOB 


O CHJIAX CBA3H B KPHCTAJWIAX 3JIEMEHTOB V u VI FPYTIN 
MEPHOJMYECKOM CHCTEMbI 3JIEMEHTOB MEHIEJIEEBA | 


(IIpedcmaeaeno axademuxom [, Be Kypdimosom 12 VIII 1958) 


1. Kak u3pectHo, semMeHTEI Hayasia V u VI rpynn nepwoyuyeckon CHCTeMbI 
KPHCTAaIM3YIOTCA B THIIMYHO MOJeKYAApHble peleTKH. B crpykType KpucTal 
JIOB OCTaJIbHbIX 3JIEMeEHTOB 3THX FpyMM TakXKe MOKHO BbIJeMUTb «MOJIEKYJIbIM, 
YTO yKa3bIBaeT Ha HaJIMune HEOAHOPOMHOCTH CBASeH B KPUCTasaXx STHX 3/IeEMeH- 
Tos. B jaHHOH paOoTe BBOJHTCA MOHATHe O CTeMeHH MOJIEKYJAPHOCTH KpH4 
cTamios B = ®U/“U, rne 2U — 9Heprus BHYTpHMONeKy/ApHOrO, a MU — sHep 
THA M@XKMONeKYJAPHOFO B3aMMOJeHCTBHA, OTHECeEHHbIe K OHO CBA3H. Sate 
AeslaeTca MOMmbITKa MpoBecTH rpyOyto OWeHKY STOH BeHUHHbI DIA KpuCTasO 
3nemMeHToB V xv VI rpynn, riaBHbIM OOpa30M WIA KpHcTavo0B Sb, Bi, Te, B OTHO 
ICH KOTOPbIX BOMpPOC O CTeMeHH OTKJIOHCHHA MEK LYUaCTHYHbIX CBAZCH OT OJHO- 
POMHbIX OCTaBaJICA HesICeH. 

2. Bce anemeuTp! V u VI rpynn oOpa3ytoT MpouHble JByX- HIM MHOTOaTOMHBIe 
MOJIEKYJIbIl. CBOHCIBa STHX MOJIEKYyJI NpHBezeHb! B Tab. |. Tlo-BuquMOMY, 93TH! 
MOJICKYJIbI COXpaHAIOTCA WH B KPHCTaaX BeELLeECTB, YTO NOATBeprxKaeTca paBeH- 
CTBOM paCCTOAHHA Mr HAaHMeHbLIUeMy PaCCTOAHHIO MexKLyY aTOMaMH B KpHCTasuJe 
fmin H BO3MOXKHOCTbIO BbIJeJIeCHHA B CTpyKType KpHcTasOB MomeKyu. Orcroga 
clexyeT, TO 


UD um E. (1) 


3. C UWeuIbIO OLeCHKM SHEPruH M@XMOVIeKyJApHOrO B3aKMoLelicrBuA “U mpey- 
NoslaraeM, YTO SHeprHs B3aHMOJeHCTBHA M@ «Ky aTOMaMH BbIpakaeTCA JBYX- 
YeHHOH POpMyJIOH, OAH W3 WICHOB KOTOPOH XapakTepH3yeT 3aBHCHMOCTb CH 
NpUTAKEHHA, a PpyrOH — 3aBHCHMOCTb CHJI OTTAJIKHBaHHA OT paccTOAHHA. 
SaTemM BbIYHCNIAeM CBOlicTBa (9HeprMjo peleTKH 'U HW MO,YJb OObeMHOM CKH- 
MaemoctH 'M) runotetuyeckoro KpHCTaJvia, HMeIOWero MVIOTHO ynakoBaHHyt0 
PpaHeWeHTPHPOBaHHyto PeleTKy, MexKy BCeEMH ATOMaMH KOTOPOH elicTBYI0T 
Te %Ke CHJIbI, TO H M@EKY aTOMaMH B H30/IMpOBaHHOl Mosiekyse. BennunHa 
STUX CHI JaHaB TaOn. 1 (D, E u K). Boruncnexua nposogatcs no cbopmyviam 


TU=pD=8,42D wou "U =8,42E: rTM = 1,34 ue : (2) 
if 


CJIERYIOMMMM H3 TEOPHH PpellleTOK, pw yuere B3saMMOeliCTBUA ‘BCeX aTOMOB. 

Tlogqcuntannpie mo (2) Bennunnpr TU un "M CpaBHHBaeM C COOTBETCTBYIO: 
UXMMM BeJIMYHHAMH, HaOJUOMaeMbIMH Ha peaJIbHbIX KpHCTavWax (TU/A, "M/M 
> t/ 


"M1/Mimaxe *Mi/M min ye 


EcrecTsenuo, Yo JaHHble, NomyueHHbie 13 (bopmy1 (2) 4 43 onbITa, JOuDKHB! 
PacxOMMTBCH. ITO pacxorkyeHue o6ycoBseHo: 1) pasJIMqHeM B crpoesHn Tu: 
HOTeTHYECKOPO HM peaIbHOrO KpHcTa/IOB; 2) pasMuHeM B cTereHH M@XKyaTOM: 
HOrO B3aHMOJeHCTBUA (B CpeqHeM moO BCeM HamlpaBJleHHAM). O6e NpvuHHb 3a: 


BUCAT OT HMerlolleH MeCTO B 
L PeaJIbHOM KPHCTavIe CTeNeHH OTKJIO 
ATOMHbIX CBA3eH oT OJHOPOJHEIX. j ea 
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Mepoit pacxoxKJeHHA pesyJIbTaTOB MoycueTa NO (2) M aHHbIX OMNbITa MOTyT | 
CJLYKATb OTHOLEHHA "U/A wa "M,/Mimin+ Cb M; — MORy Ab JIMHeHHOK 
exumaemocTH, Mjmin — HaMMeHbIIee 3HaveHHe MOJYJIA JIMHCHHOH CoKHMaeMOCTH. 
B neppom npxOsmxenmn 'U/A ~='M,/Mimin =~*U/"U =8 *. Takum o6pasom, 
3Haa “U us (1), oka3bIBaeTCH BO3MO?KHBIM OICHHTb Ob 


4. Jlna Sb, Bi, S, Seu Te umeronmecs 2aHHble 0 TemloTe CyO/IMMallHH B paSHBIX 
cipaBOuHHKaX CHJIbHO oTsMualoTca pyr oT apyra. Ilo-BuquMoMy, BeJIMUHHA | 


"M/Mimin OoNee MpaBuJIbHO XapakTepH3yeT OTHOLUeHHe «6OJIbLUAX» H «MaJIbIX» 
° : r ~~ BT Me 

cus B kpcTauuie. Tlostomy B JaJibHeHWeM MOJIaraeM, ITO Mi! Minin = U/-G =By 
E "M, =3'M 

a ecau Mimin HeusBecruo, TO M/M = 8. IIpu stom noviaraem, 4TO ,=3 MG 

BuruucenHple oTcioga 3Hauenua “U (9HeprHH «MaJIbIX» CHJI, OTHCCCHHBIX 

Ha OJHY CBA3b) NpHBeyenbl B Tabs. 1. “U—masaa Bemuguna axe AA Sb, 


Bi nu Te. 13 ta6n. 1 Baguo, uro “URT,, roe R—ra30Baa MocTosHHaA, | 
T,—TemMepatypa lvapsenua (xy2ke BCero 9TO PpaBeHCTBO  BbIIIOJIHACTCA | 
naa S u Se). 

Takum o6pa30M, CHJIbI, ompegeimioulMe cyulecTBoBaHHe Kpuctasi0B Sb, 
Bi u Te, JomKHbI onpeyenaTeca SHeprue “U, Tak Ke KaK 3TO HMeeT MECTO | 
WIA KpHCTasOB a30Ta HM KHCIOposa. 

Tak 2Ke KaK B THMMUHBIX MOJIEKYJIAPHBIX KPHCTaJaxX, B KpHcTawiax Sb, 
Bi u Te MoryT nmpoTeKaTb Mpolleccbl ABYX THHOB: SHeprHA aKTHBaUMM OJHMX | 


6ygzeT ompeyenareca “U, a apyrux “WU. TIpupeqeHHble 3ffecb cCBeeHHA Cyle- | 
CTBCHHbI JI MOHHMAHHA pa3JIMUHbIX CBOHCTB PaCCMOTPeHHbIX 3J[eCb BeUIeCTB, | 
B TOM 4HCJIe Wudppy3HOHHbIX, Me€XaHHYeCKHX, SJIEKTPH4YeCKHX HU Jp. 


@u3uko-TeXHHYeCKHit MHCTHTYT TloctynH10 
Axkajemuu Hayk CCCP 25 VII 1958 


IJMTHPOBAHHASA JIMATEPATYPA | 


*G. Herzfeld, Molecular Spectra Diatomic Molecules, N. Y., 1939; Infrared and — 
Raman Spectra of Polyatomic Molecules, N. Y., 1945. 2? Landolt-Bornstein, 
Tabellen, 1, 1951; T.L. Cottrel, The Strength of Chemical Bonds, London, 1954. 
3 ®. Zeit, CoppemenHan Treopua TBepyoro Tena 1949. 
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Hoksaye Akagemun nayr CCCP 
1959. Tom 124, Ni 4 


FEO®H3HKA 


Ml. H. BOMKO, Tr. W. JIMBUIMLL uv T. 1. TOPONOBA 


®OTOIJIEKTPHYECKHE H3MEPEHHWS| HHAMKATPHC PACCESHHSA 
B HPHSEMHOM CJIOE ATMOC®EPDbI 


(I]pedcmaeaexo axademuxom B. [. Pecenxoseim 24 X 1958) 


B 1957 u B 1958 rr. B Acrpotbusnueckom uHcTuTytTe AKaylemuu Hayk Ka3CCP 
B OTJee aTMocdepHO ONTHKM Bech HCCAeOBaHHA MHAUKaTpuc paccesHHA 
CBeTa B IPH3€MHOM CJl0e aTMOCWepbl yTeEM MpOxKeKTOPHbIX H3MepeHHit. M3me- 
PeHHA APKOCTH CBeTa, pacceAHHOrO NO pa3/IMYHbIM HallpaBJIeHHAM BO3AYXOM, 
OCBEIICHHbIM IIpOXKEKTOPHbIM MYYKOM, MpPOBOAWIHCb Mp NOMOUIM cneuMasbHo 
CKOHCTpyHpoBaHHoro AA 9TOH Wenu cpoToseKTpHyecKoro cboTometpa. OH co- 
CTOAJI U3 TOPH30NTAMbHOH TpyObl, MOHTHpOBaHHOH Ha KPOHUITeliHe, KOTOpHIit 
OblJI Haca*KeH Ha BePTHKaJIbHY!0 OCb HM BpalilasicA BOKPyF Hee Ha NOAUIMNHHKaX. 
BuyTpuH (boromMerpa MOMelaMCb [Be JIHH3bl, paccTOAHWe MexKy KOTOPbIMH 
PaBHAJIOCb CYMMe HX PlaBHbIX (OKYCHbIX paccTOAHHH (cxema Ma6pu). B obuet 
(oKaIbHOH MOCKOCTH OOeHX JIMH3 pacnolox*Kek#a cMeHHad Auadparma, onpe- 
JeAOuad mouse speHua mpHOopa. 3a cxemoh Mapu nomeulen PoTOyMHOXKH- 
Teb DIY-19, coequHeHHbI c ycusIHTeeM, coOOpaHHbim mo cxeme B. HM. Moposa 
(qu pepenuuasbubli KaTOANbIM NOBTOpuTenb) ('). DoToKaToA tboTOyMHOKUTeIA 
pacilooxKeH B MJIOCKOCTH HU300parxKeHHA OOBEKTHBA, AaBaeMOro BTOPOH AHH3OL 
cxembl MaOpu. Jia yMeHbuledua pediieKcoB TpyOa qboToMetTpa 3a4epHeHa HU 
UMeeT PAX KObUeOOpasHbIx ANadparm. JA craHJapTusalun ynoTpebsaica 
TEMHBIM 9KPaH, pacnosO*KeHHblii Ha pblyare, KOTOPbIM MO *KeaHUlo MOF ObITb NOL- 
HAT WIM OMyluleH COBMeCTHO c 3THM 9KpaHoM. IIpamoH MapaJebHbIM MmyyoK 
cBeTa CO3JlaBaJICA CnellMaIbHO CKOHCTPyHpPOBaHHbIM IpOxKeKTOPOM. 

@oromerp mopopayHBasicA NOX pashbIMu yrviaMH 8 MO OTHOMWeHHIO K HalipaB- 
NeHMIO0 MpAMOrO my4Ka. Yrodl NOBOpOTa PUKCHPOBaJICA CTONOPOM, 3aKPellJIsA10- 
IMM (oToMeTp yepe3s KarxKEIe 10°. 

Ha nyTu napasmenbHoro nmy¥Ka CTaBHJlacb MpAMOYrO/IbHaA Macparma, 
KOTOPaA MOXKET BpalllaTbCA BOKPYF BePTHKAJIbHOM OCH HM Take (UKCHpyeTca 
sTonopom. IIpu nmopopore cpotomerpa Ha yrom z = 90° — § no oTHOMIeHHIO HOp- 
MaJIM K CBeETOBOMY Ily4uKy Ha TOT Ke yrOul MOBOpayMBaeTca U WMadparma. OTHM 
mocturaetcs: 1) onTHuecKadA WIWHa MYTH BAOb OCBEULEHHOFO MIpAMbIM CBeETOM 
o6beMa BO3yXa OcTaeTCA MOcTOAHHOH, 2) CHMxKaeTCH rpaHeHT (oTomerpu- 
pyeMbIX sApKOCcTeH. 

TIpa momo ontcanHoro oToMeTpa MpOBOAMJIMCb M3MepeHHA OTHOCH- 
T@JIbHBIX H aOCOJMOTHBIX HHAMKaTpuc paccesHus cBeta. Merogquka HaOut0qeHui 
cocToala B H3MepeHHAX HHTeCHCHBHOCTH CBeTa MpOKeKTOPHOrO MyyKa, paccesH- 
Horo NOM pasM4HbIMM yruiamMu. JIA MOMYYeHHA OTHOCHTEJIbHBIX HHAMKATPHC 
MHTCHCHBHOCTh pacceaHHoro cBeTa TIpH yrie paccesuua § = 90" Oba mpH- 
Hata 3a eqununy. Jia Toro uToG6bI NOyYHTb aOcouOTHy!o HHAMKaTpHcy pac- 
cesuua (0), T. €. CBETOBOH MOTOK, paccesHHbIli eMMHULeH OObeMa (1 cm") BO3]LY- 
Xa B QHHOM HamlpaBseHH B eMHUILy TeslecHOro yrvila, BblpaxKeCHHbIM B eC]MHH- 
aX Maaloulero MOTOKa, MpOBOAUJIHCb TaK%Ke H3MepeHHA APKOCTH CTaHAapTHorO 
9K paHa, OCBeILeCHHOFO MpOxKeKTOPHbIM ITYUKOM. A6comoTHasd HAMKaTpHca ompe- 


@NUTCA H3 BbIparKeHHA: 
4 : B (0) A \ 
(9) = “B hcos 2” (1) 


8 
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rae B(0) — ApKocTb paccea 


TEM 
- A —anp6elo 2KpaHa (ompefeiaoch Ny 
ee ‘ : h — wupuHa nyyka, 2— yroul MexKAy ocblo dc 


KPbITbIM OKHCbIO MarHHs|); 


Puc. 1. 1—3 X 1957 r., 2—11 X 1957r 


Horo cBeTa B HampaBsenuu 9; B,— APKOCTb 9Kpe 


cpaBHeHHaA C 3KpaHOM, TIC 


ToMeTpa WM HOpMaJIbIO K IpO%KeKTOPHOM 


Z my4dky. 


®opmysa (1), MpHMeHsemad AA cborc 
91eKTPHYeCKOH MeETOLHKH, BbIBOMHTCA aHauic 
ruyHO dopmMyvie, BbIBeeHHOH B. Pecer 
KOBbIM (2) WIA BUSYAaIbHbIX HaOJHOJCHHH HE 
jukaTpuc pacceaHHuA B MpH3eMHOM Cul0e a’ 
mocq@epbl. 

Ha6i0leHuA MpOBOAHJIHCb C XKeJITHI 
tbunbTpom Ilotra. OpdekTHBHasA WVIMHA BO! 
HbI CHCTeMbI (POTOYMHOXKHUTeb — PUIbTP - 
onTHKa mpu6opa — HCTOYHHK CBeTa PaBH 
520 uM. ; 

PesyibTaTbl H3MepeHHH OTHOCHTEJbHBI 
WHIHKaTpHC pacceAHHA NOKaSbIBalOT, YTO Bb 
TAHYTOCTb HX CHJIbHO MeHAeTCA JeHb OT 
mua. Tak, CCIM Mbl NpHMeM 3a XapaKkTepHCT! 
KY BbITAHYTOCTH HHJHKATpHC pacceAHUA 0° 
HOWeHHE HHTCHCMBHOCTH paccexAHHA NOX YI 
mom B 10° Bye K HHTCHCHBHOCTH paccesxHu 
nog yruom B 140° Byyo*, TO OKa3bIBaeTCA, YT 
9TO OTHOIWCHHeE MeHAeTCA WIA pa3HbixX He 
B HHTepBase OT 8,8 no 63,8 pasa. IIpume 
MOMOOHBIX MHAMKaTpHC NpHBeeH Ha PU. | 

B 3HMHHe HH TaK2Ke MOXKHO OTMETHTb 
HEKOTOPbIX CJIYYaAX CHJIbHO BbITAHYTHIC HE 

‘juKaTpucbl pacceshus. Tax, 221 1958 | 
Byoe/Byaoe ms SONS 


Pe3ysbTaTbI OMpeeeHHA aOCOJIOTHBIX HHAUKATPHC WIA pAa YVIOB pa 
CeAHHA MpHBeseHb! B Tab. 1. B Ta6mHue npHBeeHbI 3HayeHuA L(6), paccul 


TaOauna 4 


Ilata 


1957 r. 


45 IV 
24 IV* 
29 1V 
3X? 
lil 68 
16 X* 
tl I? 


1958 r. 


22 I¢ 
23 I? 
24 18 
25 I§ 
26 I§ 


23,85 
1,64 
4,49 
12,12 
3,92 


20 


13,47 
0,86 
2,30 
1,62 
2,04 


Yrapi paccennua 6 B rpag. 


40 | - 6 | 0 | 420° | 440%) 460 SRS 
(0) -107 
1,44 0,68 0,38 | 0.41 | 0,24 | 0,35 
0,70 0,26 0,43 | 0,12 | 0,15 | 0.46 
0,19 0,44 0,07 | 0,06 | 0,07 | 0,09 | 0,05 
= 0,32 0,20 | 0,48 | 0,21 | 0,18 | 0,47 
1,92 0,45 0,20 | 0,45 | 0,20 | 0,15 | — 
- 0,73 0.23 | 0,07 | 0,23 | 0,13 
0,29 0,17 0,10 | 0,06 | 0,05 | 0,08 
2,63 1,56 0,52 | 0,22 | 0,36 | — 
0,28 0,14 0,08 | 0,12 | 0,13 | 0,46 
1,63 0,50 0,30 | 0,49 | 0,32 | — 
0,59 0,34 0,34 | 0,32 | 0,36 | 0,69 
0,79 0,35 0,17 | 0,45 | 0,418 | 0,24 


*/ou.(0)-10?, BLINHCMeHHBIe Ha OCHOBAHHH TeopuHH Pesea 


0,076 


0,072 


* HeckoubkKo Heli Ha3say Binal rury6o 
OTNENbHLIC MbIIHHKH XOPOWO BHIHDI B npo 
KOHUY HaOOneHHI Hauan Kan 


0,062 | 0,048 | 0,039 | 0,048 | 0,062 | 0,072 | 0,07: 


kui cHer, 24 IV cuer Mectamu cTasa, 3emaa BaaxkHan. 2 MbibE 


2KEKTOPHOM NyuKe, ® IlacmypHo, cnwouiHaa HU3KaA O6MAaNHOCTb; 
aTb ROK Ab. * SCHO, 3eMsIA eLL ; 


@ z oe je BlaxkHaA nocsie H 5 © 
ico; HwxKe oOceppaTopHn Tyman. *“SieHo; TyMaHa Her. eMaBHux ocayKos. ° ACH 
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‘aHHble Ha 1 cm®, onpeyeueHHble H3 BbIparKeHusa (1) aa pa3iMUHDIX Hell. 
(3 mloculeqHeli cTpoKe TaOJHUbI TaHbl 3HayeHua p(6), BbIuHCeHHbIe Ha OCHOBA- 
HH TeopuH Peses. 

Ilo WaHHbIM TaOMMUbI JerkKO MpocuequTb, HaCKOMbKO paccesHue CBeTa B 
IM2KHHX CJIOAX PeaJIbHOH aTMOcdepbl OTMMYAeTCA OT peseeBcKOrO. Tak, WWA 
yria paccesHus § = 10° HauMeHbiliee OTHOWIeHHe HHTeHCHBHOCTH paccesHHOrO 
“BeTa B peaJIbHOH aTMocdepe u pesleeBcKOH paBHasoch 4 (29 IV 1958 r.), a 
iavOonbuiee 156 (22 I 1958 r.). na yraa paccesuua 8 = 90° nHTencuBHOCTb 
DacceAHHOrO cBeTa Oplia 29 1V nouTH paBHa pesleeBCKOM MHTeHCHBHOCTH, a 
22 | auimb B 10 pa3 Gombe nocnenHel. 


Acrpobu3HueckH MHCTHTyT Tlocry nHJ10 
Axagemuu Hayk Ka3CCP 24 X 1958 


HWMTHPOBAHHAA VJIMTEPATYPA 


1B. HW. Mopos, Ilpu6opp u rexu. skcnepum., Ne 2, 112 (1956). ? B.T. ®eceu- 
KoOB, JKypH. reocbu3uku, 4, B. 2, 143 (1934). 
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JJoxxanp Akayemun HayR cccPr 
1959. Tom 124, Ni 4 


TEXHHYECKAA PH3HKA 


B. A. KASAHLLEB 


K-KPAH NOPNOWEHUS SKEJIE3A B a- n c-®A3SAX | 
CHCTEMbi CiJIABOB Fe—Cr | 

| 

' 

| 


(I1pedcmaeaeno axademuxom I. B. Kypdtomosoim 21 VIT 1958) 


Hacrosimee uccneqoBaHve ABJIAeTCH 3aBeplieHHeM paOoT aBTOpa, OTHOCA- 
WHXCA K H3YYeHHIO NpUposbl cbasoBblx MpeBpallleHHit a—>s B ABOWHbIX MeTAaJJIA- 
yecKHX cnuiaBax Fe — Cr (!,?). K-clekTpbl NOrIOlleHHA *Kelesa B 4- UH o-:hasax 
NOMYUaIMCb MPH MOMOLLM CBeETOCHJIbHOrO BaKYYMHOrO CiekKTporpata C H30rHy- 

TbIM KpHcTaom (Metog, MoraHHa). Cbem- 
oe it a Ka CMeKTPOB Beach Cc TeX Ke OOpasiloB 
A norioTHTeneH, YTO HM B padore (?). 
| CnekTpbl MOPIOuleHHA *Kele3sa B a-a- 
/ 6= pasa 3e€ OKa3aJIMCb Me€Hee KOHTpaCTHbIMH, eM 
B o-cpa3e. [IpHunHy 9TOrO ABJICHHA ycTa- 
HOBUTb He yflaJlOcb. 

O6pa6oTKa CNeKTpoB, H3MepeHHA TO 
MHKpodpoTorpaMMaM BeJIHCb OOBIUHBIM CIIO- 
co6om (7). IlorpemHocru B onpefeleHuu 
iP pa3JIM4HbIX TOUeK KpaA NMOTIOWleHHA Ha 
Wkasle SHEPrHH He BLIXOAHIH 3a NMpese- 
Jipt 0,4 9B. 
as Ha puc. | npuBegenbl rpajuku K-Kpax 
MOTIOWIEHHA 2Kelesa B a- H o-(asax CHC- 
Templ Fe — Cr. PesysibTaTbl 9KCMepHMeHTA 
=| Lae MOKasaJIH, YTO (bas0Boe NpeBpallleHHe a—>c 
7100 70 = H20 3038 ciulaBOB CHcTembI Fe — Cr conpoporxjaer- 
E CA CIE QYIOUIUMH H3MeHeHHAMH K-Kpas Mo- 
Puc. 1. K-kpatt normonjenusa xKene3a B eel 
%- H o-(ha3ax CucTembI cnvaBoB Fe — Cr. 1. K-Kpaii mormouenua xKere3a B e- 
AB —4sp-nonoca noraowenua, BC — JIOM CMelulaeTCA B OO6aCTb GOOJIbINMX 3Ha- 

dd-nonoca norsomenna yeHHH SHeprHunH. CMenjeHne cepelHHb 3d- 

momocbl wnorjiomenua (BC) coctapaise 

2,4--0,3 98. Cepeguna 4sp-nonocpl morjoujeHua (AB) cmenaerca mp 3TON 
Ha 4,2+0,3 9B B Ty xe CTOpOHY. 

2. B mpeflenax norpeuocteii onbira nomHasd wupHHa 3d-nomocel mormoule 
HHUA HMCeT OMHO HW TO 2Ke 3HayeHHe (9,5--0,5 9B) * Kak B a-, Tak H B o-(pagax 

3. [lepexog cnutapa B o-cbasy compoBorkaeres pocToM IUMpHHbI 4s p-MoJIOCck 
normomenua c 12,6 fo 18,2 98 (norpemmocth + 0,6 238) *, uo, m0-BHUMOMY 
CBASAHO CO 3HAaYHTCIbHbIM MepeMelleHHeM TOUKH A Kpad B OOMacTb 6O/bIIM: 
9Heprun. 

4. OOulad BeHMHa CKauKOB K-Kpas NOrouleHHA 2Kee3a B a- H o-(pa3a. 
MCHDINe COOTBETCTBYIOULMX CKAYKOB Kpast MOTIOWeHHA Xpoma. 

Jleranbubii atanu3 nomyueHHIX pesybTaTOB pesyJIbTaTOB HCcceqOBaHu 
oMHCCHOHHBIX CI€KTPOB (*) M CeKTpOB NordomeHus (2) aTOMOB 2KeNIe3a XpOM 


04 


* 
Bes nonpapok 3a cuer pacupenua mp @okycupopaHHH OT H30rHyTorO KpHCTaqa. 


Mp (ba3s0BoM MpeppalieHHn a—>s cmaBoB cuctembl Fe — Cr nospouser cllelaTS 
ciemyroulee OOulee 3akI0UeHHe. 

®asopoe mpeBpallleHHe a—>co HacTynaer Nok BAMAHWeM ANuUTeNDHOrO Jeil- 
CTBHA BbICOKOH TeMMepaTypbl HW, KaK yKa3bIBalOT H3MeCHEHHA B CIeKTpax aTOMOB 
*KeNle3a H XpOMa, OHO, OYeBHAHO, CBA3AHO C MepepacnpeseneHHemM 3aHATHIX 
H€SaHATbIX SICKTPOHAaMH MepeKpbITHIX B pelleTKe CiiaBa 3 d- u 4 sp-cocToaHuil. 
B pe3yJibTaTe sToro nepepacnpeyeeHuad 9IeKTPOHOB, M0-BHMMOMY, OAB/IAeTCA 
HOBO B3aHMOJeHCTBHe ATOMOB xKeyle3a HM XPOMA B pelleTKe CiaBa, MpHBOLs- 
mjee K BO3HHKHOBeCHHIO HOBOM CTpyKTypbl (9-cpa3a) H K CyecTBeHHOMy H3Me- 
HeHHIO pxfla CBOHCTB CHCTeMBI. 


Jlyranckul rocyjapcrBeHHblit Tocrynuao 
meyaroruuecKH HHCTHTYT 18 VII 1958 
uM. T. I. Ulesyenxo 


IWMTMPOBAHHAA JIMTEPATYPA 


1B. A. Kasauues, JAH, 101, No 3, 477 (1955). 2 B.A. Kasauues, JAH, 
115, Ne 3, 503 (1957). 
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Jlornagn AkanwemMun nwayk ccCcP 
1959. Tom 124, Ns 4 


TEX HHYECKAA PHSHKA 


JI. C. MAJIATHHK u 10. & KOMHHK 


K BONPOCY O MEXAHH3ME KOHJEHCALIMH METAJIJIOB | 
B BAKYYME | 


(IIpedcmasaeno axademuxom C. A. Bexwuncxum 22 X 1958) 


Bonpoc 0 MexaHv3Me KOHJeHCalWM MeTas0B B BakyyMe Obl paccmoTpeH| 
B padotax (17). [lo A. U. Ppenkemio (!) KonMeHcaT OOpasyeTcA MyTeM Mepexoga 
(cyOIMMalluu) HCMapAIOUHXCA aTOMOB, OCeMalOulMX HM MHrpHpytoulMx NO MoOL- 
JlOX%KKe, B KPUCTasIMyecKoe cocTosHue (m—>K). [IpH STOM BOSHUKAaIOT KOMIJI€KCBI| 
M3 aTOMOB — «JBOHHHKH», YTO COMpOBO*KAaeTCA BbIAeeHHeM SHEPrHu accouMas| 
IMM, YMeHbINaIOWIMM BepOATHOCTh peHCMapeHHA TaKHX KOMIJIEKCOB MO CpaB-! 
HeHMIO C OfMHOUHBIMM aTomamu. H. H. Cemenop (?) npeqioxu ceqyoumi 
MeXaHH3M KOHJeHCalkMH: MMrpHpyioulMe MO MOMIO%KKe aTOMbI OCarKAaeMoro! 
MeTaJlla paCCMaTpHBaloTCA Kak JBYMepHbIM Nap, MepexOMAuWH Mp «HacwlLle- 
HMM» B ABYMepHylO X%KUAKOCTh (>), KOTOPas C/YKUT OCHOBOM Aa AaJibHel- 
mew KOHJeHcaluu. O6e TeopHu NpHBOAAT K CXOJHbIM opMyviaM, 9KCMepH- 
M€HTaJIbHO MOATBeEpKJCHHbIM OMbITaMH MO CyOMMMalluH Kagmua (4,°): | 


a AeUtA) IRT x, (1) 


rye T,— KpuTuyecKas: Temnepatypa KoHJeHdcaluu,; U — Tensmota aycopoumn; 
A — KoucTaHTa; p u A — cCOOTBeTCTBEHHO MJIOTHOCTb MOJIeKYJIAPHOrO nyyKa 
WU TemloTa accolMalun «{BouHUKa» (10 MpexKem0) HH KpHTHYeCKOe AaBeHHEe 
KOHJeHCallMH M TemloTa AByMepHoro ucMapeHua (mo CemeHosy). 

Bompoc 0 TOM, KaKOB JleHCTBUTeIbHbIM MeXaHH3M KOHJeHCalMuM MeTaJJIOB 
MW Kakad W3 ByX YKa3aHHbIX CX€M KOHJeHCalluH (1—K WIM M—x) aABAAeTCA 
MCTHHHOM, JO HacTOAWero BPeMeHH OCTaBaJICA OTKPbITHIM. Ilo MHeHHIO paqa 
apTopos (°,’), mpomecc KOHJeHCalHH KaK Ha aHH30TPONHY1O, Tak MW Ha H30TpON- 
HY1IO MOMIOXKKM COCTOMT B HeMOcpeACTBeEHHOM pocTe KPpHCTaIOB H3 Mapa, 
T. €, MepBax cxema (i—kK) NpefnouTuTesmbHel. Takoe MHeHHe NOepxKNBaeTca 
OOJIbUIMHCTBOM aBTOPOB B CBSA3H C Halu4uneM 9ppekTa OpHeHTHPOBKH KpucTadJ- 
JIMKOB KOHJeHCaTa MOO M0 HallpaBMeHUIO MOJIEKYJIAPHOTO Ny4Ka (Ha HeliTpamb- 
HBIX MOMIO%*KKaX), JH6OO B COOTBETCTBHH C OPHEHTHPYIOULUM elcTBHeM NOAIOX- 
Ku. ToubKO B paOoTte (*) Npeqmouaraica WHOM MexaHH3M KOHJeHCallMu, XxOTa 
H3BeCTHO MHOrO CJly¥aeB, KOra HHKaKOM OPHeHTHPOBKM He BOSHHKaeT. 

AHaJIM3 MHOTOUMCICHHBIX 9KCIepHMeHTaIbHBIX pa6or (8,°) H OcobeHHO 9u1eK- 
TPOHHOMMK pOCKONMYECKHX HCCIeAOBAaHU KOHAeHcaToB Zn, Cd, Sn uw gp. (201%) 
MpHBeJI Hac K MpeAMOMOXReHHIO, UTO IPH KOHAeCHCAaLHU MeTAaJJIOB B 3aBMCHMOCTH 
OT NpHpoOAbl MocNeqHUX HW YCMOBUM KOHJeHCalMH BCTpeyaloTca O6a MexaHUu3Ma 
KOHNeHCauMH: I—>K HW NK. B sTOH CBA3H OCOOeHHO HariaLHOl M MOZOTBOpHOH 
Ham lpencrapisetca ufet H. H. Cemenosa 0 AByMepHOM COCTOAHHH BeUlecTBa. 
IIpu stoM, kpome npeycTaBslenuli o «qByMepHoM ape» WH «{BYMepHOH  KHKO- 
cru» (*), clekyeT BBECTH MOHATHE HO ABYMepHoli KPHCTaJIM4eCKOH (ase u pac- 
CMOTpeTb, TIpH KaKUX YCJIOBHAX MMeeT MeCTO NepBbIii HM BTOpOH MexaHH3M 
KOHJeHCalMn (1 —>%K WIM 1k). 

Ha puc. 1 au6(cm. Bkaeliky K cTp. 786) npuBeeHb! 91eKTpOHHbIe MuKpo(boTo- 
rpabun Konqencatos Zn u Sn (24,12) waraaguo HJIJIOCT pu pytouHe 06a Mex aHH3Ma 


KOHJeCHCalyn. Cyna 180) cbopme YacTul, 1A Thi OCYINECTBJIACTCA MEXAHH3M II — K: 
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‘ACbHbIC TaCTHUbI-MOHOKPHCTaJIMKH ZN UMeIT pe3kO BbIPaKeHHY!0 OCb CHM- 
eTpHu 6-ro mopayKa, a Aa Sn — mexanu3M n—>x«: vacTuLE! uMeIOT ccepnye- 
cyio (Kpyrosyto) dopmy. B nocueqHem cayuae, m0 Beet BePOATHOCTH, KOH- 
-HCaUMA M3 apa MpOMCXOAMT B CbopMe %KHAKMX KallemeK, KOTOPbIe B JaJb- 
SHUIEM MOCI€ COOTBETCTBYIOINeErO MepeOxaKeCHHA KPHCTaJWIM3yIOTCA 6e3 Ha- 
yilleHHA cibepHyueckonw cbopmbl uacruueK. 

_ [laa Ooulee JeTabHOro BEIACHeHMA MeXaHH3Ma KOHJeHCaLlMM MeTaJJIOB B Ba- 
yyMe HM KOJIM¥eCTBeHHOrO H3y4eHHA 3aKOHOMepHOCTeli sTOTO Mpomecca Hamu 
bWIO MPeAIPHHATO HacToAaljee HcceqoBaHHe. OObeKTOM UcceqOBaHHA OBI 
iOpan Bi, KOHAeHcallMa KOTOporo Beach Ha cTeKAAHHYIO MOIO2KKY, HMelO- 
(yo rpaylueHT TemMnepatyp or 30 jo 250°. Jina co3qanna rpaqueuta Temnepa- 
yP OAHH KOHEl MWlacTHHbl 3aKpelWIAICA B M€HOM OJIOKe, CHaO»KeHHOM Harpe- 
aTeJibHou meubio. Hsmepenue Temmeparyp Ha MacTHHe OCYUIeCTBAAOCb B 7 TOU- 
aX C MOMOM{bIO IPHKJICCHHbIX M@/\b-KOHCTaHTaHOBbIX TepMOlap (AMaMeTp Ipo- 
onoB 0,1 mm). [lorpemocrh u3sMepeHua Temnepatyp B HHTepecyrouleM Hac 
HTepBasle cocraBlata 2—3 rpaz/MnM. 

KoueHcaT BUCMyTa HMeeT B HalpaBJeHHH BOspacTaHuA TeMMepaTyp TpH 

epemylouMeca o6sactu. I o6acth MpeycraBiser co6oli 3epKa/bHbIli TeMHO- 
MHUM KOHJeHcarT. Jlanee cenyer Il o61acTb — c MaTOBbIM, 3HauHTeJIbHO Ooee 
([pO3pauHbIM OCaKOM  KeslTO-GypoH oKpacKH Ha mpocser. II oGnacTb orTye- 
iaercx oT | pesko rpaHule upu remnepatype 7\,. 3a II o6nacrpio ceqyer 
JI — uncroe crexao. Ppanuia mexgzy Il u III o6nacramn cnerKa pa3mpita. 
Temmepatypa 7y:, pH KOTOpOH MOABJIAeTCH BTOPad rpaHulla, ABAAeTCA KpH- 
‘muecKOH TeMlepaTypoH KOHeHcalun. 
_ VUsmepenua Ha MuKponHTepdepometpe (Ha Oosee ToucTbIX Mmpenapatax) 
1OKa3aJIH, UTO B TOJMHHE COA HET OcOOOH pa3sHuup! BI u Bo I] OOnacTaAx TeM- 
Tepatyp. B To Ke BpeMA MpospayHOcTb KOHJeHCaTOB Mp Mepexose yepes mep- 
3yI0 rpaHHuly yBeuuMBaeTca B 35 pas. 

Hccneqopanue crpyktyppt B Iu Il o6nacrax jaer cneqyrouree. Muxpo- 
oTpyKTypa KoHeHcaTa B I oOOmacTH He paspelllaeTcH B OMTHYeCKOM H MIOXO 
JaspeluaeTCH B SJIEKTPOHHOM MUKpockone mpH yBemMuenHH 10000 x (YacTHibl 
MMeIOT yrvioBaTylo, Hecibepuyeckyto (popmy). Bo II o6nacrH ToHKHe cu10n 
KoHeHcata (1077 — 10° cm) B 31eKTPOHHOM MMKpockone, a TOmuMHOH 10-4 — 
10% cm (mpH ckopocTtH koHyeHcaunH 10 ° — 10-3 r/cm?-cek) B onTH4eckoM 
MUKpocKone MpexcTaBIAIOTCA COCTOALIMMH 3 H30JINPOBaHHbIX c(PepHuecKHX 
yacTHi, (puc. | 6). OQnekrponorpaMMb! | oOs1acTH yKa3bIBaloT Ha ABHOe HaJIMuHe 
TEKCTYPbI; HHTep(PepeHUHOHHBIe KOJIbILA Pe3kKHe, BeJIMYHMHA MUKPOKPHCTAaJJIMKOB 
~ 10 %cm. Jlunun ua snekTpoHorpamMax II oO1acTu pa3MbITbI, TeKCTYpa TIOWI- 
HOCTbIO OTCYTCTBYeT, BeJHUMHA OOJIacTell KorepeHTHOrO paccesHHa ~ 10% cM. 

Ha ocHOBaHHH yKa3aHHbIX HaGJIOJeHHH MOXKHO CilelaTb CJIeAyIOUlee 3aKJIIO- 
qeHHe © Me€XaHH3Me KOHJeHCallHH BUCMYTa IIpH pa3HbIX TeMMepaTypax cTeK- 
IAHHOH moymoxKu. B I o6nactH mph Temnepatypax T <7, KOHeHCallHA 
MyTeM HemocpeAcTBeHHOH KpHCTasIM3allHM M3 Tapa (MexaHH3M m—>x). Bo Il 
o6jactH Temmepatyp Txy<0 T CT. KOHJCHCalMA MpOHCXOUMT Yepes %XKHAKYIO 
cbasy (1%). IIpH 9TOM MeTaJIJI, HaXOAACb B XKHAKOM COCTOAHHM, CTHATHBaeT- 
CA B KAaIlJIM, MpeBpalllascb MpH MavibHeHWIeM OXJax%KeHHH (HHKe Tx.) B MOJM- 
KPHCTaJJIbl C MeJIKOJMCMepCHOH HeOpHeHTHpoBaHHO crpyKTypoH. Takum o6pa- 
30M, pe3Koe pa3uIMuMe B OMTHYeCKHX CBOMCTBaX JeHKH Bi (mpo3pauHocts, 
OKpacKa B MpOXOJALleM H OTpaxKeHHOM cCBeTe) OODACHAeTCA Pa3sHbIM PpasMepOM 
MW uncyiom uactrun B I u II o6macTax KOHeHCaTa. 

Mbpr uccleqOBaJIH KOJIMYeCTBEHHO 3aBHCHMOCTb KPHTHYeCKHX TemNepaTyp 
Tx, WU Txg OT MMOTHOCTH MOJIeKYyJIApHOrO MOTOKAa, KOTOpaA OlpefeJIAaCb MO 
CKPOCTH KOHJeHCalMM, paccuMTbIBAaeMOli H3 TOJINIMHbI MeHKH (7°) H BpeMeHH 
€e KOHJeCHCaLLMH. 

Ha pwc. 2 mpegctapsenbt HaiizeHHble 3aBucumocTH p oT Tx. Ilo ocu op- 
qwHatT oTsoxeH Ig p, re p— AaBJeHne Mapa, oOnpeyeseHHoe 3 MVIOTHOCTH 
MovlekyJApHoro noToKa Mo (popmyvie Jlanrmropa ('4); mo ocu a6cuuce 1/T. 
IIpasaa uactb puc. 2 u300paxKaeT B yKa3aHHbIX KOOPAMHATAaX OObIUHY!O J\Ma- 
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rpammy cocTosHHa Bi (TpexMepHbIi curydalt), pOTnec uae i 1 
(5) 06 ympyrocTrH mapa Bi. Kpuppie culeBa Ha Puc. pea mor ia 
yeHHble Hamu 3aBucumocTu lgp of 1/Tx1 4H 2/T x2 - Jlepy!0 WaCTb Bat : 2 ue 
HO pacCMaTpHBaTb Kak AMarpaMMy COCTOAHNH «]{BYMepHOro» BCA 2 
KOHJ[CHCallHH Ha HelTpaJibHyt!o (creKmAHHy!0) Mo_OwKKy B BaKyyMe. 

gToli JMarpaMMbl pa3jeisioT  O6ulacTH, COOTBeTCTBYIOUIHE pasHbIM (pasoBbi 
COCTOAHHSAM KoHJencata Bi, 10,06HO TOMy Kak 9TO HMeeT MECTO Ha AHarpaMMe Ay 
MaCCMBHOro Metavuia. Jia JaHHbIX yCOBMH KOHJeHCaluHH JerkKO ONPeAeuMTE 
B Kako case OyeT OCYILeCTBAAThCA KOHACHCAlHA Bi—B kpHCTaJlMuecKo 


Abymepn. 
Hb AUOKOCIT 


Apucran 
pasa 


lg p (4m p.m.) ———» 


=f A 
¢ 100 200 J00  =400 SW 6006 


Puc. 2. J[uarpamma cocTtoaHui «gByMepHoro» Bi npu 
KOHJe€HCalHH B BaKYYMe Ha CTCKIAHHY!O NOWIOKKY 


WIM B XKHAKOH. OOnacTb JByMepHoro Mapa COOTBeTCTByeT TOMY, YTO, KOH eH 
Calida He OCYIIeCTBIAeTCA HH 110 OMHOMY H3 OOOHX MeXaHH3MOB_(—>K HJ! 
I —> K)*. ne 

Kak BHaHO H3 puc. 2, QHarpaMMa «jjByMepHoro» Bi cBHHYTa BJIeBO OTHC 
CHT@JIbHO J\MarpaMMbl MaCCHBHOTO MeTaJIIa B CTOpOHY Oovlee HH3KHX Temmepa 
Typ, Tak 4TO Ty1/Ts; =0,68—~?/5 (T;—TemnepaTypa MvlaBJieHiA Macc¥B 
Horo Bi). [pH H3MeHeHHH NJIOTHOCTH MOJIeKYJIApHOrO MoToKa 3HayeHHe Ty4 OC 
TaeTCA MpakTH4YeCKH MOCTOAHHBIM HW cocTaBuner 371°K (B qelicTBUTeJIbHOCTH 
TaK 2Kke KaK HW JIA MacCHBHOTO BUCMyTa, Npow3BoyqHaa dp/dT jomKHa OBIT 
oTpuilaTeIbHON). Temneparypa 7,2 MeHaeTCH B COooTBeTCTBHH c (popmysion (1) 

Yirak, MexaHv3M KOHJeHCalMH MeTaJJIa B BakyyMe oMmpefesmseTca cyule 
CTBOBAHHeEM J[ByX KpHTMYeCKHX TeMmepatyp: Tx, H Tx2. Temnepatypa nop 
JOKKM Ty, COOTBETCTBYeT Mepexoqy OT MeXaHH3Ma KOHJeHCallMd M—>K K Me 
XaHH3My I> 2K. B OTHOMIeHHH KHHETHKH OOpasoBaHUsA OCaKa MOXKHO Mmpesnc 
JIOAUTH, TO KOHMeHCallMA MeTaJIa MpOMCXOAMT NyTeM sapoxKeHHA HM POcT 
*KHAKUX WIM KPHCTaJWIMYeCKUX JBYMePHbIX sapobilieli. Pewiaronjee 3HayeHy 
MMeeT Mpolecc saporxQeHWA sapopwel,  Npoucxoxanui B HavaubHbit me 
PpHOA KOHAeHCaIMH, Kora aycopOupyemple MOWOXKKOM aTOMbI ocart 
AaeMOrO METAJNIA TPeACTaBAIOT COOOH BYMepHbI Map (M3 sTHX COOOparKeHH 
MbI PaCCMaTPHBaeM 3aBHCHMOCTH Ha pic. 2 cepa KaK jMarpaMMy cocTOsHH 


* Heo6xoqumo, OfHaKO, OTMeTHTb, YTO eculM CTeKJAHHAA NOMMOKKA HeLOcTaTOUHO OU! 
HicHa, TO KOHAeHCalHA B HeCOOJbUIOM CTeNeHH MpOHCXOAHT MH B STON OG6aCTH — NO BIL 
HMeM IIpHMeceli (sarpa3sHeHHi), IpHyeM KoadbuyHeHT AaKKOMOJallHvH @& MHOTO MeHbIIe 
Ha CBC?KCHAHECCHHOM Ha CTCKJIO CO€ KOJOAUA, KOTOpbIii, T10O-BHJHMOMY, MpesxcTaBsaeT C 
Coli Gonee uncTy10 NOBCPXHOCTb, YEM CTeEKJIO, TeMNepaTypa Tyo BbIABIAeTCA Oovlee 4eTKO, 
KOHJCHCALMA BbIe T5 He MPOMCXOAMT B TeYeHHe BeCbMa AJIMTeJIbHOTO BPeMeHH. 
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}«ByMepHoro» Bi). Jlanbuefimmli Onictppii pocr 3apOjbilleH o6ecneunBaeTcA 
/SHANHTCIPHBIM TepeoxsaxKenHeM HM NepecbillleHHeM Mapa, B pesysbTaTe yero 
{KOSGPHUKEHT AKKOMOJaLNM % CTAHOBHICA mpakTHueckH paBHbIM eyuHue. Tem- 
| Mepatypa Tx2 ABAACTCA KPHTHUeCKOH TemnepaTypoii KOHJCHCalMu,  BbILe KO- 
|TOPOH OCaKWeHve METaJIa MOXKET MPOKCXOLUTb JMIWb 3a cuer nipmeceht (3a- 
’TPASHeHHH) Ha NOBepXHOCTH HelTpasbHOH NOO%KKU. 

MoxHO oOxKHJaTb, 4TO HaOmOJaBUHecn yaa Bi 3aKOHOMEPHOCTH MOryT 
BITb PacpocTpaHenbl HW Ha APyrve MeTaJVJbI, WIA KOTOPbIX MpectaBsiseT HH- 
pTepec MOCTPOeHHe AMarpaMM JIBYMepHbIX COCTOSHHH, MNOOOHKIX mpuBeyeHHbIM 
jHa pwc. 2. Takne varpaMMbl OKaxKYTCA NOWe3HBIMH JWIA BISCHeEHHA MeXaHH3Ma 


eee eecauen H OObACHEHHA CTPyKTYpbl MW CPHBsHUeCKHX CBONCTB KOHJeHCAaTOB 
MeTaJJIOB. 


XapbKoBcKuli MOMMTeXHMYECKHH HHCTHTYT Tloctynuuo 
um. B. H. Jlenuua 21 X 1958 


XapbKOBCKHH TocyfapcTBeHHbIt yHHBepCuTeT 
um. A. M. Topbkoro 


ee 
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A. 3. UbIMKHH | 
OB YCTPAHEHHH BJIMAHHS 3AMA3SAbIBAHHA HA JWMHAMUKY 
HEJIMHEHHbIX HMILYJIBCHbIX ABTOMATHUECK UX CHCTEM 


(I1pedcmaeaexo axademuxom B, A, KomeabnuKoeolm 23 X 1958) 


Henuueiinad ummysbcHas! cucrema (puc. 1) cocrouT u3 CoeHHeHHA HeJIM- 
HeftHoro gmemeuta (H.9.:), mpeoOpasyromlero OWIMOKY xX B BeJIMUHHY 4 = @ (x), 
uiysibcHoro 9suiemMeHta (17. 29.), mpeoOpasyioulero BXOJHYIO BeJIMYHMY xy 
B MOCMeLOBaTeJIbHOCTb MPAMOYPOJIbHbIX HMMYJIbCOB, MOAYJIMpOBaHHbIX MO aMIVIK- 
Tye, UIMpvHe HIM MOJIO*KeHH1, 
HM, HAKOHeI, HempepbIBHOH YacTH 
(H. ¥.), BkgrodalouleH 9JIeMeHT 
gana3apiBpanun (9. 3.). Sama3ypr 
BaHHe, MpuBOAAulee K CMeLLeHHIC 
MOMeHTOB BDPe€MeHH BO3/leHCTBHS 
UMIYJIbCOB Ha NOCTOAHHOe BPeMA Tt 

Puc. 4 yacTO yxyuiaeT JWHaMMUecKH 

CBOHCTBa CHCTeMbI H MOKeT MpH 

BeCTH K HeycToHunBocTH. OcoGeHHOcTH paOOTbI HMITYJIbCHbIX CHCTeM TO3BO.1A10% 

KOMM€HCHPOBaTb 9TO BPeHOe BJIMAHHE 3alla3bIBAHHA VM OCYULECTBHTb B HeJIH 

HeHHbIX HMITYJIbCHBIX CHCTCMAX MPOIMeCChI, OTJIMUAIOUIHeCA OT MpOMeccoB B aHa 
HOPHUHBIX CHCTeMax O€3 3aNa3bIBAHHA JIMUIb CMeIeHHeM MO BPeMeHH. 

_ ByeM paccMaTpHBaTb Mpoleccbl B OTHOCHTeJIbHOM MacuITa6e BPeMeHI 


i= t/T», rae T,—wuTeppaa nostropenns (!). [IpegnosoxuM TakxKe Ja mpo 
CTOTbI, UTO OTHOCHTeMbHOE 3amlasibIBaHHe t = t/T, = mM, paBHO WemoMy ancy 
O6o3sHauuM yepes V(r, x [R]) peakUHIO HelpepbIBHOH YacTH CHCTeMbI 6e3 yueT: 
Salla3bIBAHHs! B MOMCHT BpeMeHH t — fr Ha k-H MPpAMOYTOJIbHbI UMMyvbC, Mapa 


MeTp MOYJISIMH KOTOPOrO (aMMVJIMTYa, WHpHHa, MOoOx*KeHve) Mponopilnona 
eH 3HayeHuIo © (x [R]). 


B packpbiToM Bue IWist MepeuHceHHBIX BALOB MOLY ALM  (r, x [R]) paBHo 
OOTBETCTBEHHO: 


YF (r, x [R]) = {h(r — k) —h(r —k —y)} D(x [R]), 
V(r, x (k]) = {h(r —k) —h(r—k x | D (x [R]) |)} sign D (x [R]), (J 
W(r, x (Al) = {hr —k —x| O(x [A]) |) — 
—h(r —k—x| (x [R]) | —1)} sign © (x [A}) 
(0 <be 7o0< rece: 


Syecb y — oTHOCHTesIbHa 
‘Al J\JIMTebHOCTh HMIYJIbCa, x — Koadibumnent mporo 
MMOHAIIbHOCTH, , " a 


l 
KG) =] CD Ce 4 
v1 
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peakUMsl HeNpepbIBHOH UacTH cuCTeMbI 6e€3 3aNa3ibiBAaHHA Ha BO3eHCTBHe 
/BHla CKauKa, g,— NOJOCbI NepexaTOouHou (PyHKWHH HenpepHiBHOH uacTru K (q); 
&, — K (0), C,=lim(¢— q,) K (q) — nocrosuupie; g = pT p. 

q>Vy 

| Y paBHeHHe, OMHCpIBaloLlLee TIpOWeCChl B HMITYJIbCHOH CHCTeMe B JHCKPeTHble 
{MOMCHTBI BP€MCHH, MOMKHO TOJIYYHTb, CYMMUPYyA peaKUHH HenpepbIBHOH YacTH 


jal) zfn-2] dy [7-m,-1] 
‘ =a 


Puc. 2 


“Ha OTeJIbHbIe HMITYJIbCbI. OueBHHO, YpaBHeHHe pa3OMKHYTOHM CHCTeMbI MO2KHO 
“mpeqctraputs B (popMe 


n—mMy, n 
2 = >} VY (a — m,— m, x tm)) = >; VY(n—m, x[n—m)), (3) 
m=0 m—mMy, 


i YCJIOBHe 3aMbIKAHHA OyeT HMeTb BHI 
self (nl —2,2{n). 


[Ipu orcyrerBun 3ana3qbiBanHa (m, = 0) 6yqeM uMeTb 


A 


ein | = » Y (n, x [2 — m}) (4) 


m=0 


x [n] = f [n] —z [nl. 
J(na YycTpaHeHHa BJIMAHHA 3ala3QbIBaHhsi HYXXHO, UTOOb! ynpaBJISIOWWHh 
CHrHaJ ObIJI paBeH 
i“ ih— fit) — 2, (Wa vigt (2 0, 1, 2,22), (5) 
THE 2m, (2 + m,] = z[n] — ynpexyenHoe 3HaveHve BbIXOJHOM BeJIMYHHbI Hempe- 


PbIBHOH YacTH. ITO ynperxkeHHOe 3HaueHHe, corsmacHo (4), MOxHO mMpescra- 
BHTb B Bue 


bez ee >, Y (n, x [n — m)), n< m,. 
Ale naga F (6) 
[ena AES Files eee as A 


Curuan 2,[n] cymecrsyer mph OCn<oco HU MOxeT ObITb NO yueH pH 
MOMOULH HesMHeMHOrO AucKpeTHOrO (puJIbTpa, COCTOALLeErO H3 9JIEMeHTOB 3alla3- 
qbIBaHuA MM HesuHeliHDIX gementop YW; (i= 0,1, 2,-..,,—1) (puc. 2). 
Ha Bxox cbumbtpa mofaetca x, [n] = D(x [n)). 

Bropot curnas 2,[n] BOSHHKaeT JIM pH 2 >M,. Ox o6pasyetcx np 
MOMOULM 9KCTpanovmpyloulero ycTpolicTBa, HampHMep, 0 aHHbIM BbIXOAHOM 
BeJIMUMHbI HeMpepbIBHOH YaCTH C YYeTOM 3aMla3sybIBAHUA Zn,[N] H ee MpoUsBok- 
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di” t=n 
B 39TOM CJIyyee HMeeT BHI 


dz (t) S 
HbIX zu) igh ei (Fae) . YpaBHeHwe 9KCTpallosMpyloulero YCTpoucTBal 


[—1 
25 (n] = 2m, (2 Em] = Dd) Eu2m (nl. (7. 
=0 ] 


Yun7ppaa (3) u (1), mocme ynpouenuli nomyyuM 43 (7) cucTeMy ypaBHeHHnt 


l—1 


EG et ee een (8) 
| u=0 . { 
ONpeLeMOULyIO KOSPPHIMeHTbI BecoB &, SKCTpanosMpyloulero ycrpodcrsa.| 

Jlaa o6pasopaHua Z,[f] MO*KHO TakKe HCMO/Ib30BaTb IPOMeKYTOUHBIE BeJIA-| 
YHHbI HelpepbIBHOHH YacTH. OTmMeTHM, 4TO CTpyKTypa 9KCTpanomMpyrouero 
YCTpOlicTBa He 3aBMCHT OT BHa HeJIMHeHHOCTH WM THMa MOJYJALUH. 

CrpykTypHad cxeMa HeJIMHeHHOH HMMyJIbCHOM CHCTeMbI, B KOTOPOH ycrTpa- 
HeHO BJIMAHHe 3ala3{bIBaHHA Ha JWHAaMMYeCKHe CBOMCTBa MpolleccosB, H300pa-| 
*KeHa Ha puc. 3. J\uckperHpii cumptp (Zl. ®.) B unTeppane OCnN<m 
dbakTH4YeCKH MOJemHpyeT Mpoueccbl B perysIMpyeMoM oOObexkTe. 


MucTHuTyT aBTOMaTHKH HW TeeMeXaHHKH Tloctymu10 
Axkaylemuuw Hayk CCCP 21 X 1958 


UHMTHPOBAHHAAH JIMTEPATYPA 


1A. 3. Wankus, Tlepexogusie u ycraHosuBllneca mpowecchl B MMMYyJIbCHBIX Wensx, 
1951. 


_— 4oknangn Akayemuu nayr CCCP 
1959. Tom 124, Ne 4 


|. XHMH4 
A. fl. TEJIBMAH u M. I. ME®OJIBEBA 


> 0 KOMNJIEKCOOBPA30BAHHH Np** Hi NpO,* C TPHJIOHOM B 
| B BOJHbIX PACTBOPAX 


q (ITpedcmaeaeno axademukom B. H. Cnuysinwm 8 VII 1958) 
4 
_ Bonpoc o BsanmojelicTeuu aktHHHoB c TpasioHom B * 3a mocwennee BpeMA 
(CCeNOBaJICA POM aBTOpoB (+4). Ognako JaHHBIe O KOMMVIeKCOOOpasoBaHHH 


CNTYHWA C Ha3BaHHbIM aeHIOM B JIMTepaType oTcyrcrsywr. Mbp nomnpita- 
jMMCb, HaCKOJIbKO BO3MO2KHO, BOCIOJHUTb 9TOT Mpobe.. 

_ Kommaexcoodpasosanue Np (IV) uccneqosamoch B COAHOKHCIOM pacTBope, 
ronep2xamjem 0,3 M NsHy - HCl, a xommnexcoo6pasopanue Np (V) —B 
\SOTHOKUCJIOM pacTBope **. Mia nogqyepxxanua nocTosHHOl MOHHOM cHIbI ws 
(O0aBIANUCbh COOTBeTCTBeHHO KCl uy KNOs. 

KouleHTpalwa HelTyHuA ycraHaBlMBanacb MeTOJOM creKTpocboromerpH- 
feckoro TuTpopaHua (mo A. A. Uatixopcxomy, c TtounocTh1o +3%). PacrBop 


‘pusioHa B roroBHJica 43 WBaxk- a ee 
Il nepeKPHCTaJJIH30BaHHOW yy 
KHCNOTHI. Ontruyeckant m0T- 99 4 39 A 


iocTb D u3Mepauiacb Ha cieK- 
rpodpotometpe C@-4. Kucsor- 
1OCTb pacTBOpOB onpesea- 
1aCb THTPOBaHHeM WIM H3Me- 
.eCHHeEM Ha MOTeHIMOMeTpe 
TM-5. 
KomuaeKcoo6opa3o- 
paHue Np** c TpHAO- we 
a#om 5b. IIpw6apenue us- 640 68D 720,760 me 930 = S00 saps 
SbITKa TpusIoHa B kK pacTBopy A 
Np (/V) mpu pH 5,5 cmettaer Puc. 1. Kpussie norsomenua: 7—pacrsopa Np (IV) 


AJHTCHCHBHOCTb ormouleHua B 8 1 N HCl; 2—pacrsopa c skBuBay.eHTHbIM COOTHO- 


IMe€HHeEM HeNTYHHA WH TpHJIOHa MpH pH 1,1; 3—pac 
ee ee bist BOT Pe TBOpa, Cofep»Kaiero 10-KpaTHbIf H36bITOK TPHJIOHa 10 


AIMCHHO: BM€CTO MaKCHMYM4@” orxomenuio x Np (IV) npu pH 4,8; 4— pacrzopa, 
(22 My MOABAAeCTCA MAKCHMYM — cogepxautero 10-KpaTHbiit w36bITOK TpusoHa upHu pH 9 
(40 Mp, a Tak2Ke BO3HHKaeT 

“akcHMyM 780 mp. Maxcumym 960 mp cmemaerca 20 983 My. IloppuneHue pH 
yo 6,8 mpHBe0 K CHH?KeHMI0 BO BpeMeHH MakcumyMoB 740 u 780 Mp, a BMecTO 
MakCHMyMa 983 Mp. MoaBHJICH MakCHMyM 988 Mp. CHw>KeHHe pH Jo 5,2 mpuBe- 
10 K OOpaTHOMy lmpoleccy. 

TIpu cumxenuu pH ume 3 CMelleHH MaKCHMYMOB B CII€KTPe KOMIIJI€KC- 
10ro CoeMMHeHUA TakOBLI: 740 mu —> 736 wm; 780 My —> 768 my; 983 Mu — 976 My 
puc. 1). 

f Ha se 2 MoxKHO OTMeTHTD Ba Mato ***: 1) B uHTeppane oT 0,5 N HCl 


10 pH2; 2) or pH3,5 yo pH6,5. 


* Tpunon B — apysamenenHad HaTpHepask COulb STHWeHAMaMHHTeTPayKCyCHOH KHCJOTHI 
HOOC — CH2)2 — N — (CH2)2 — N — (CH2COOH)s, o603Hayaemoli oObruHO Ha Y HaM SATA. 


** KomnmeKcoo6pasopanue Np*+ c Cl’ 8 1 M HCl nauroxxo Maso, u HM mpeneOperaau; 


+ / 
O Ke cipapezuuBo na NpO,u NOs. 
*** ThyHkTHp O3HaYaeT MpHOJMKeHHBIM XapakTep KPHBOH. 


= 
aE 


ee 
RO ge 


~ 
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B KaxkKJOM H3 9THX HUHTepBaJIOB, 


mecto yxe B 2,17 N HCl, 


a be 
140, I a ° 
| ol ee 
20 : SAL ae 
OMY, aN 
\ 00 & TaN <S 
| 
| 60 / | I 
| 60 ‘ oe 
Iw { a t 
4 oy \ i of 
2b y— 
0 tt tt ly, 
AT ME oe ae ar tae ee) ake 


Same Wi his 

Puc. 2. 3aBHCHMOCTb OT CpeAbl € TaBHEIX MaKCH- 

mymMosB Np (IV) B npHcyTcTBHH H3O6bITKa TPHVJIO- 

ua. Makcumymp quan a: 1 —736 mp; 2— 976mp; 

Aaa 6: 1— 738 u 739 mp, 2—980, 981 1 982mp; 
nan 6: 1—740 mp, 2—983 mv 


ONeBHHO, 
KOMIIJIeKCHOe COequHeHHe. OOpasoBaHHe KOMIIJIeKCa Np*” c TpHJOHOM ume! 
nockoubKy 3HaueHua ¢ * yaa 736 u 976 My ToB 
{IeHbI 110 CpaBHeHHIo co cektpom Np**. HeoOxoXuMo OTMETHTb, YTO BO BC 
uateppase KucsoTHOcTH oT 2,17 N HCl no pH2 ue Bo3HHKaeT MHbIX MaKC 


MYMOB, KpoOMe yka3aHHbIx 736, 768 u 976 Mu. , 
TakuM o6pa30M, Ha OCHOBaHHH CMeKTPOPOTOMeETPHYECKHX MaHHbIX MOK! 
TOBOPUTbh O IipeHMylII\eCTBeHHOM oOpasoBaHHH TOJIbKO OMHOFO KOMIIJICKCHO 


JlOMMHUpyeT Kakoe-TO Of; 


COeMHeHHA B 3TOM HHTepBa! 
Uccnexopanue mp pH spe 
6blwIo Obl CBH3aHO Cc HeOoOxon 
MOCTbIO YUHTbIBATh THAPOJIH3 
jlucniponopuHonupoBanne Np**. 


OnpefesieHHe cocTaBa, T. | 

[Np**] | 

COOTHOIEHHA ————— B KOMIIe 
[TpHJ10H | 


ce MIPOBOAHIOCb MeTOOM criek 
TPpO(POTOMETPHYECKOTO THT POBAaHy 
pactBopa Np** tTpxjoHom — (n 
MOCTOAHHOH KHCJIOTHOCTH HU = 
= 1). Kpuppie THT poBaHHA, mpe) 
CTAaBJIAIOIHe 3aBHCHMOCTD & IJial 
HBIX M&@KCHMYMOB OT COOTHOILICHH 
[Np] 
[TpH.i0H] ” 
pH cooTHowennu 1:1, nepexd 
AHH B TlaTo, YTO yKa3biBad 


B pacTBope HMEIOT H3J10 


Ha OOpa30BaHve JLOBOJIbHO Mpo® 
Horo (°) KOMMJIeKCHOrO COeHHeEHUA Ha3BaHHOrO cocTaBa. AHaJIOrHuHbIe Kp! 
Bble ObIIH nowyyeHb! Qua 0,5 N HCl u gaa pactsopa c pH 1,1. 
Mb MonbiTasIMcb pacCUMTaTb KOHICHTPallHOHHYIO KOHCTaHTY YyCTOHUHBOC’ 
[Np A yy” *] 


(NDS [aay ft] 


‘ O6pa3oBaHue KOMIIJIEKCOB C WMHBIM COCTABOM, Ye 


[Np] : 
ome 1:1, wcKmoualocb Kak Ha OCHOBaHHH jlaHHbIX THTPOBaHHi 
Tak HW B pe3syJIbTaTe pacueTOB, KOTOpPbIe MpOBOAHIHCb nO (popmys 
f 
Ko = = ~ » The Cy — KOHI,eHTpallWA KOMMJIeEKCHOrO HOE 
(Cm — Cy) (Cy pan oh nC) 


B PpaBHOBeCHOM pacTBope, C,, — OOmla KOHLeHT Pal HENTYHHA, Crpyn — OOM 
KOHILCHT pallu TPHIOHA. 

Konentpattua cpoOoqHoro vona Np** naxogusacb no pasHocTu Ci, — C 
D=senGs. 
ig ee 
WMH BOJH 736 Hu 976 Mu. &m H Sx — KOSPHUMEHTbI MOJApHOrO MoOrsouleH 
Np** M kommaekcnoro coequHenHa. BeamunHbl & 6pamuchu3 rpacbuKa (puc. 2 
Sm ONpeesiJMCb W3MepeHHeM pacTBopoB Np*", He cofepxaliMx TpHsOHa 
TaKOH 2K€ KHCJIOTHOCTbIO H p= 1). Konwentpauna kaxkyoro anuoHa JIT 
PacC4UMTbIBAaCb 10 (OpMy/1aM, HMeIOWLMMCcs B sHTepaType (8). 

Dbl pacCuHTaHbl KOHCTAHTHI YCTOMYHBOCTH JVIs| BCeX KOMIJIEKCOB, KOTOPI 
MOryT OOpas0BaTbCa B CHCTeMe (IPH YCAOBHH, UTO OMHOBPeMeHHO TIpHcCyTCTBY 
TOJbKO OHH). Kak BHAHO M3 TaOu. 1, nocTOSHCTBO 3HaUeHNa KOHCTAH’ 


BO BC€M MHHTepBasle KHCJIOTHOCTH HanJyulHM oO6pas0M coxpaHsetca J. 
[NpHs y]°* a [NpH, 4]? **. 


a Cy paccuHTbIBalacb 43 BemMuHHEI D no dopmyse Cy = 


D 


ae C (moa/a) 
APyTMX KOMIIe€KCOB 3HayeHHe K MeHANOCh Ha HeeCKOTbKO NOpAAKOB. 
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ae cS 9 AS 
©—cpeqnnit MouapHEli Koshpunner norsomenna; ¢ = 


Ta6Onauna 1 
Pacuer KOHCTAaHTbI yCTOHYMBOCTH JIA KOMMIeKca Np** © TpasoHom 
(¢m = 40; eh = 127; A= 736 muy) 


x 


, a S | bs K 
oe = ae et r c 
o 3) e * s 3 ~ a ay in * N +] 2+ i 3 
Ee =i g ae oe oo Ee ae [NpH2y]? [NpH,y]*+ 
eA IN | 9,88/0,553] 1,6 66,6 65,0 2,94-40-8 259) -40=5 6,6 -410° 6, 68-408 
4,3 N 2 | 13,28]0,0914] 4,36 66,6 62,24 HctlonO=2 4,74-10-5 6, 29-108 1,03-104 
0,94 N 1 | 10,29]0,084] 4,72 30,0 25,28 GAG AO sea: det Om 1,31-10? 2,97-104 
mmo,oo1 Nj 1 10,29]0,122] 9,3 66,6 Mae 1,53-40—" 6,36-40-* 6,15-407 448-108 
0,665 Nj 2 | 10,7 |0,123] 9,24) 66,6 | 57,36 | 2,73-40-? | 8,5 -410-5 2,32-40? 7,44-104 
0,0 NV 41 } 20,8 |0,225/16,38 20,3 3,92 3,29-10-8 7,68-10-§ 1,16-108 5,08-405 
0,39 N 1 43,32]0,149]41,05 14,7 3,65 5, 0--4078 Malis Hoe (sv 9,78-107 5 36-108 
r pH 1,05] 4 | 22,6 |0,266|20,17 22,0 1,63 4,41-10-7 1,83-10-% 1,88-107 4,53-108 
pH 1,16] 4 | 22,6 |0,273}24 ,02 22,0 0,98 ints) obey 123 dime 3,01-107 1,08-10% 
Cpemuee*** . . . | (5,748,47)-10? |(4,59+2,45)-105 **#* 


* [Cl’] — Bo Bcex OnbiTax paBHssacb 1 N. Moppiuienue KHCOTHOCTH H uw BbIle 1 RocTHramocb upH- 
GaBpsenHem HClO, u NaClO,. 


** KonIeHTpalHH BO Bcex TaOHIaX BbIPaxKeHbI B MOJAX Ha JUT). 
*** Ta w=1. 
*e** Tia A= 976 MU pesyJbTaTbI aHaNOrHuHble. 


OKCnepHMeHTaJIbHbIe JIaHHbIe, KaK YRKE OTMeUaJIOCb, HE MO3BOJIAIOT HeCH- 
THU POBaTb MpuHcyTcTBve JBYX Pda3HbIX KOMIIJICKCOB. Tlonpirka . PellATb. 


G 
CHCTeMy JBYX ypaBHeHHl Tuna ———— = K, [Hy] + Ko [Hoy ]’ 8B upegno- 
m K 

JIO*KeHHH, TO OMHOBpemMeHHO OGpa3yroTcsA WH [NpH37]?", a [NpH.4]?", Takxe 
He yylaslacb; 9TO TOBOpHT O HenpaB- 
WONOAOGHOCTUH TaKOrO Mpe_MoNO%*KeHHA. TaOnuna 2 
OjnaKo ha Oe Ose ila op ee 2a Pacuer KOHCTAHTBHI YCTOHWABOCTH 1A 
Ie BeCbMa 3HaUMTeIbHOH YCTOHYHBOCTH  xowmaexca NpQ,+ ¢ yé- npa 200-KpatHoM 
oOpa3 yrollerocsa KOMIVJI€KCa WH CONOCTAB- H86bITKe TpHIOHAa 
J@HHA C JJaHHBIMH TO KoMiseKcooOpas0-  (¥ ~ 9,4; Cm = Shes ae Crpus —0,1 M; 
BaHHiO JIPyrHX 3JIEMCHTOB C TPHJIOHOM, em = 89;, ex = 230) 
MbI CKJIOHHbI JYMaTb, YTO JOMHHUPy!o- 
IMM ABsIseTcH KomueKc [NpH,y]?* ¢ PH |) Doms | Se! |, v1. | pnpowp- 
i == (5,7 3,47) 10’. 

Komnaekcoo6pa30BaHuHe 


3,5 |-0,4107 | 4,08 | 3,29-10-% | 8,4- 400 

NpO; c tpuaouomB. [pu uccsteno- 3,8 | 0,413 | 4,5 Dee oe 
4,0 |° 0,119 | 4,93 | 3,61-40-2° | 2,17. 

BaHHH KOMIIekcooOpasoBanua Np (V) v2 | aoe | 68 letsd0-2 wee 

ObIJIO MpoBeyeHO TPH \CepHH OMBITOB. in | 0126 | 5.43 | 203-t0-* | 4,82-400 

B I cepuu npu pH 5,5 npopogusocb ce oe nts 


CHEKTpO(OTOMeTPHYeCKOe  =THTPOBaHHe 

NpOs PacTBOPpOM TPHVIOHAa (De 1). Tlo- * [Ip BbluHCeHHH CpefHero B pacueT He MpH- 
cTOAHCTBO pH oGecneyHBaoch JOOaB- — sHManocn. 

KaMH IleJIOUH WH MpoBepAOCb MO MOrJo- 

leHHIO ~cBeTa MeTHsIporom (°). OrcyrcrBue B pactBope Np (IV) mpoBepsoce. 
no cnektpy B OOmacta 700—740 my. M3 KpuBpix THTPOBaHHA MO?KHO lpe- 
novlaraTb OOpa30BaHve TOJIbKO OJHOrO KOMIMVJIeKCca NpO; ¢ x. Pacuer Hue 
CTAHTbI YCTOHYMBOCTH OKa3aJICA BOSMOXHBIM JIMIUb [IH KOMIMICKCA [NpOsy]? 

Th 2234/0 al, 79): 10%). 

Bo II cepuu ombirop MpH SoubIOM U3O6bITKe TPHJIOHA MCCTeLOBAaJIaCb 3aBH- 
CHMOCTh KoMmeKcooOpa3zoBaHHA oT pH (puc. 3). Komnulekcoo6pa30BaHHe, 
Ho-BUMMoMy, 3akaHunBaetca mp pH 4,5, Tak Kak Mocse sTorO Jo pH 10 
He Ha6ullowaeTca w3MeHeHHi B CrekTpe: 9TO faeT OCHOBaHHe CUHTAaTb, TO 
B 39TOM HHTepBasie OOpasyeTCcA TOJbKO OJMH KOMIMICKC. Tina pH 3;2—4,5 
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‘6pWIO paccuMTaHo sHayeHHe K ya [NpO27]*" *. Bestmunna K = (2,26 + 0,36)- 108 
HeCKOJIbKO OTJIMYHA OT HaiieHHOH THTPOBaHHeM, YTO MOXKeT ObITh YaCTHYHO 
BbISBaHO pa3/IM4HeM B WOHHOM cule. MHTepecHO OTMCTHTb, TO KOHCTAHTa, 
HafimenHaa Hama gma [NpO, 7]? (pK = 10,3), 6u3Ka K  KOHCTaHTe JH 
qPuO, 77 (pK =10,2) (?). 


Puc. 3. 3apucumocTb € [HEKOTOPBIX MOJI0c MorJoWeHUst 
Np (V) ot pH. 7i—npu 200-xparHom us6bITKe TpHJIOHa; 
2—mpu cooTHomeHHH 1:4 


B III cepuu onpiros Obim0 uccseqOBaHO KOMIIeKCOOOpa3s0BaHHe B 3aBHCH- 
woctu oT pH Ama pacTBopa c 9KBHMOJIAPHbIM COfep2KaHHem Np (V) H TPHOHa. | 
Kak BHJHO H3 puHc. 3, MpH. 
pH 6,3 cBa3bIBaeTCA y2Ke BeCb 
TPpHJIOH. YBelMueHHe BABOe CO- 
WepxKaHHA TpHJIOHAa MpHBeO K 
yBesHwyeHHIO = (OT 225—226 Zo 
235) 6e3 3HaYHTeJIbHOrO H3MeHe- 


Ta6nuna 3 
Pacuer Koncrantst jycrofampoctn 21a KoMMseKca 


NpO: c y4> Ip 2KBUMOJAPHOM COOTHOLIeHHH 
BpactBope (Cm = 5,56-10-4; Crpua = 
=5,6-10-4; em = 89; «, = 230) 


is HHA B MOJOXKXeCHHH MaKCHMyMa (Ha 
pH | D. C_ +108 eS ty] Kinpo.)svi?> 0,5 Mt). B oramune oT mpegpily- 
9877 i 

smibret oY ULHX OMbITOB, MpH MaJIOM cojsep- 

Hee 2KaHHH TPHJIOHA OKa3aJlOCb BO3- 

3,25] 0,051 | 0,288 | 5,31 | 5,05-t0-"! 2,3-408 MOXKHBIM paCCUHTaTb KOHCTAaHTY 

3,5 | 0,053 | 0,673 | 4,93 | 4,62-40-9] 234.1088 JIA ABYXbARepHOrO KOMIMIeKca B 

3,8 | 0,056 | 1,25 | 4,35 | 6,48-40-%) 2,147.10 WHTepBale pH 3,25—4,4 (cM. 

4,0] 0,058 | 1,63 | 3,97 | 14,32-40-1] 2, 45-4088 

O80: , , , Ta6. 3). Xora cmekTpodotomer- 

4,4| 0,062 | 2,4 3,2 | 7,86-10-1) 5,65-10%5 * ) howe 


Jo ee )=— ss pHeCKHX OKa3aTebCTB O6pa3o- 

Cpemnee... . (2,24+0,08)-10% BaHHa [(NpOs)2y]?- He yaJlocb 

* TIpH BIUHCeHHH CpexHero B pacueT He MpHHHMavOCb. HOTYMETE, “TEM HE (Menta aa 

MOCTOAHCTBO KOHCTAHTHI, BBI- 

unceHHOH fa [(NpOs)oy]*, He 

deT IpaBa OTBEPpraTb BO3MO%KHOCTb ero CYULeCTBOBAaHHA. OueBuHo, OJ,HO3HadHOe 

pelleHHe BOMpoca MOxKeT ObITb HalieHO C HCnOJIb30BaHHeM Ap yrux (pH3HKO- 
XHMHYCCKUX MeTOJOB, a TakxKe H MpelapaTHBHOro MeTosa, 


VMucruryt dbusnyeckoi xuMHH Ilocrynuso 
Akayemun HayK CCCP 2 VII 1958 
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A ae PaccuuTaTb KOHCTaHTY B TpeANOOXRKeHHH O6 HHOM cocTaBe KOMIJI€KCa HaM HE 
b. 
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Hornage Akagemun nayr CCCP 
1959. Tom 124, Ne 4 


XHMHA 
B. A. KYXTHH u K. M. OPEXOBA 


TIPHCOEXMHEHUVE NOJIHBIX IPHPOB SOCP®OPHCTOH KHCJIOTbI 
K n-BEH3O0XHHOHY 


(IIpedcmaeaexo akademuxom B. A. Ap6ysoeum 9 X 1958) 


B HalIMx paHee ONYyOIMKOBaHHBIX paOoTaxX OMMCaHbl HeKOTOpbIe HOBbIe 
Deak MOJHbIX stpupoB cocopucrot Hu @ocuHucTHIX KHCJIOT C pa3/IMUHbIMH 
RT-CONPAKCHHbIMA CHCTeMaMH — 9*pupaMH a,}-HeNpeembHbIX KUCsOT (1, 2), 
%,2-HeMpeNeIbHbIMH aJIblerugamu (*%), Quatlerusom (4). Oru peakwuu upore- 
KaloT 110 CxeMe neperpynnupoBKu Ap6y3osa (?,*). 

IIpoyomxaad ccleqoBaHve HOBbIX BHOB MeperpynnuposKu ApO6ysosa, 
Mbl DeIIMIM H3Y4YHTb peakiuH docpuToB c XHHOHaMH. 

Pamupeu vu Jleputospuy (*) u mo3quee [odman, Xopnep u Xaccevb (°) moKa- 
3aJIH, UTO NPOAYKTbI IpHcoeqMHeHUA TpupesuspocpuvHa K N-OeH30XHHOHY HMeIOT 
sTpoeHHe (1), a MpOMyKTHI B3aMMOelicTBHA C XJOpaHHsIoM — cTpoeuue (II). 


O O 
| fl 
O- OPR; OP(OR), — OP(OR)s Ck 
| | i 
ats Cl e Rk ( penn oe 
Cl Cl ase fOr > y, ey aah 
OH O- OR OR OH 
(1) (1) (IIT) (IV) (VI) Rc: 
| 6a ReaGels 
Speen 


B pesyubraTe B3aMMOselicTBHA TpHITHAdocpuTa c xXJopaHHiom Pamupel 
1 JJepwiosuy (7) noyaMH MpoxyKT mpHcoesuHeHHA, UMetoulHi crpoeHne (III). 
3 HejaBHO ony6HKOBaHHOM paGoTe (*) 9THX Ke aBTOPOB MpeMO%*Keli HOBbIM 
feTON, MOMYYCHHA MOHOAIKHJIbHBIX 9PHPOB THAPOXHHOHA, OCHOBAaHHbI Ha TH]- 
OIH3e€ MPOLyKTOB MpHcoeqMHeHuA TpHaKHNdocpuToB K N-OeH30XHHOHY, 
JOpauuJly W ApyrHM 3aMmeleHHbIM f-OeH30xuHOHaM. IIpoxyKTb! MpHcoeMHe- 
AA TPUAIKUAPOCpUuToB K n-GeH30XHHOHY, MO MHeHHI0 aBTOPOB, HMeIOT CTpoeHHe 
[V). Vs3yuenue cnektpa mapaMarHHTHOro pe30HaHca peaKIMH XOpaHHsia 
TPHITHAOCHUTOM MOKa3as0, TO 9TA PeAKIUMA, OYCBHAHO, MPOTeKaeT M0 CBO- 
OUHOpaqukKabHOMy MexaHu3My (’). 

Hamu GOblid MouyyeHbI MpOAYKTH! MPHCoeAMHeHHA HeKOTOPBIX TPHaJIKHJI- 
OCUTOB K N-OeH30XHHOHY. PeakHH MpoOBORMJINCb B CYXOM 6eH301e yTeM 
ocreleHHoro o6aBneHun TpHaiKUMpocpuTa K pacTBOpy N-OeH3OXHHOHA. 
Ipu 1pHOaBseHMM MepBbIX Kaleb ociura pacTBop OKpaulMBaJICA B KpPaCHBIH 
BeT, TeMMepaTypa MocTeleHHO MOBbIMAIaCb MO 60—70°, Bo u30exKaHHe MaJb- 
effero MOBbILIeHHA TeMMepaTypbI PpeaKIMOHHAaA KOMOa OXJarKalach BOAOH. 
lo OKOHUaHMM peakIlMH KpacHad OKpacKa UCuesaa, PaCTBOP MMe YaMHbIn 
per, KoucraHTbl MOy4eHHbIX HaMM MpOLYKTOB MpHBOLATCA B TAGs. 1. IIpu 
MBIICHHH B KHCIOM cpese MpoOdyKTOB IpHcoesMHeHHA TpHaJI KHIocpuTos 
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Ta6Omuna ft 


®Popmyuvia T. Kun. np d,, 


OCH, 
| 


7 b 


2 get att Venues 162—163°/3 um | 14,4870 | 1,1531 | 44,38) 41,34] 65 


3 i i i 175—176°/2 mm | 41,4820 | 1,4446 | 9,99) 9,81) 53 


¢S\—P(OCH,)s 
ae (c pas0x.) 
OH 


OPO(OC2H;)z 


T. na. 70—75° — = 7,69) 7,44) — 


, 


qn 
Ne 
ZA 


iI | 450—151°/3 mm | 1,4805 | 14,1354 |44,48}41,34] 72 


K n-O@H30XHHOHY B KauecTBe OCHOBHOFO MpOAyKTa Obl MOMyYeH THAPOXHHOH. 
OmbIJIeHHe CIMPTOBOAHOH WlemOUbIO TaK%XKe MpoOTeKaeT C OTIULeMMeHHeM Cocdop | 
HOH “aCTH MOJIeKyJIbI. ORHaKO 3TH (haKTbI elle HE JOKa3bIBalOT, UTO MPOMYKTE 
IIpHCOeAHHEHHA HMeloT cTpoeHHe (IV), Tak Kak cBA3b P — Ar, Kak H3BeCTHO, 
MOXKeT JIErKO THAPOH30BaTbCA, CCH B OPTO- HH Mapa-nomoxweHuH K doc: 
(popy HaxoQuTcs OKCH- HIM amuHorpynna (°). IIpoxyKT nmpucoequHeHHA TPH: 
tbenusdocuna k n-OeH30xXHHOHY (I) erkKo rugpouH3yerca c O6pa3s0BaHHen 
rHApOxHHoHa HW TpHdeHudocduHoKcuya (°, °). | 


Jlis mpoBepku cTpoeHHA MpoOyKTOB MpHcoeMHeEHUA TpHaIKUIocpuTOR 


K n-OeCH3OXHHOHY MbI MpOBeH BCTPeYHDIli CHHTeES HSTHJI-N-ITOKCHeHUAOC- 
(bata MO cxeme: | 


Vaan ; . 2) : YEN 
CaO) CSO Cp OGHs (CaHs0)2PO Coals. 
O O 


Toayuenubti npoykT OTmMuaeTCA 10 KOHCTaHTaM OT MpokykTa MpHcoesqUHeHHs 
TpHstTHIocputa kK n-6eH30xHHOHy (cM. Ta6m. 1). Kpome toro, oH. He MMee’ 
CBOOOAHON PHAPOKCHAbHO Tpynmbl, a B MpOkykTaX MpHcoeqMHeHHA HaMt 
Oblla KOMMYeCTBEHHO OMpeseeHa PHAPOKcusbHaA rpynna (npoxyxt (VI 6) 
BEIYNCIeHO %: OH 6,2; Halineno %: OH 5,8). OTH pesybTAaThI CBULETEbCTBY 
0T 0 TOM, NTO B MpOMyKTAaX NPHCOeYMHEHHA TpHaIKHIGocpUTOB K N-6eH30xH 
HOHy (hocthop cBAgaH, OYeBHAHO, He C KUCOpOsoOM, a c aPOMATHYeCKHM KOJIb 
HOM, H OHM, NOMOOHO MpOykTaM MpHcoeqHHeHUA TpudeHumdochuna K n-GeH 
SOXHHOHY, HMeloT crpoeHHe (VI), a He (IV) *. Peaxuun tTpuamKkusbocdurTo! 


26 : 
x eke HCKJIOUeHAa BO3MOXKHOCTh, 4TO MIPOJLY KTbI MpHCoeyqHHeHUA 
RO? SOH 
= / 
PO(OR),»” 
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HM€!IOT CTpOeCHH 


~ 


c n-O6e€H30XHHOHOM, BePOATHO, IIPOTeKalOT MO CxeMe: 


i r ie 
ot | 
(| + P(OR)s nies oe o oo 
le a a 
O OH as 


(V) (VII) 

B oramune or TpnarKkuadocpuros, tpudenusmdociur He pearupyerT lp KoM- 
HaTHOH TemMMepatype c f-Oex30xHHoHOM. IIpu juTebHOM HarpeBaHuHn GeH- 
Z3O0JIbHOTO pacTBOpa TpHdeHudocduta Hu n-OeH30XHHOHA HaGwlOlaerca m0- 
CTeleHHOe OKpalllMBaHHe peaKIWHOHHOH MacCbl B  TeMHO-KpaCHblit WBeT, Ha 
We PpeaKUMOHHOH KOJIObI MOABJAeTCH OCaOK, KOMMYeCTBO KOTOPOrO MOUTH He 
W3MeHHeETCH B xXOe peakuuu. Iloce oTgqenenus OT *KUAKOM YaCTH OCaOK Npejl- 
CTaBAA COOOK OelbIii aMOpHbIN NOpowOK, OBICTPO MpeBpallalouMlica Ha BO3- 
Ayxe B TeMHO-KpaCHy!0 CMOJYy, OOaatoulyio (beHOJIbHbIM 3anaxom. IIpu Ha- 
rpeBaHHH B 3aladHHOM KaluJaApe OH MaBuTca mpH 7O—75°, nupeppailasch 
B TEMHO-KpacHbIi CMOJIMCTHIH mpoyKr. [Ipu qelicrBuu Ha NOyYeHHbI NpOLyKT 
aOcOJIOTHOrO STHJIOBOrO cHMpTa Tak?Ke OOpa3yercA TeMHO-KpacHad cMOoula 
WM BbIJesIAeTCA (PeHOU. 

IIpH mombirKe pa3orHaTb >KUAKYIO 4aCTb MpORYKTOB peak yalocb 
OTOrHaTb JIMIIb HeKOTOpOe KOsIHYecTBO eHOa. AHamu3 Ha cboctop nowyuex- 
HOrO MpOMykTa MOKa3sbIBaeT, YTO OH ABJIAeTCA MPOLYKTOM MpHcoesqMHeHHA 
OJHOH MOJeKyJIbl THHpeHHIpocpuTa K MOvJIeKyJIe G6eH3OXHHOHA. XUMMYeCKHe 
CBOUCTBA MOJYYeHHOrO NPOyKTa 3acTaBJIAIOT Mpesmoaratb, UTO OH ABAAeTCA 
MpOLyKTOM MepBoH cTaqMuH peakuMn n-6eH30XHHOHAa C TpHdeHusdocpuToM 
MW uMeeT crpoeHHe (V). 

Bropyto craquio ApOy30BcKol neperpynnMpOBKH B 9TOM Culyuae HE yaeTcCA 
pa3eJIbHO OCYUIeCTBUTb, TaK KaK OHA COMPOBOKTaeTCA OCMOJIEHHEM IIPOAYKTOB 
peaklHH. 

OrMeTHM, U4TO TIPH B3aHMOJeHcCTBHH XxXJOpaHHa c TpHdexnusdocpuTom 
Pamupeny u Jlepmiopnuuy Take He yalocb NOJIYYHTb KOHeUHOrO MpORyKTa 
peakunn (III); uma Obit nomwyyeH wWerkO FPHApoOMM3yOuMHcA MpoyKrT, 


oo 
MMEIOUIMH, 10 HX MHeHHI0, crpoeHHe (C.H;O)s POC pO... Ilpu u3yyenuu peak- 
WMH TpH3ITHAocpuTa c nN-GeCH30XHHOHOM MeTOJOM MapaMarHHTHOrO pe3soHaHca 
HaM He yJlaslocb OOHApy2KHTb BO3HHKHOBeHHA CBOOOJHBIX payHKaJIOB B XOJe 
peakunun. IIpopeqenne 9sTOH peakUHH B MpHcyTcTBHH udeHHJINMKpHIrHy- 
pa3svHa Takxke He MpHBelO K OOHapy?KeHHIO BO3HHKHOBeHHA CBOOOJHBIX 
paquKasoB. CneKTp MapaMarHuTHOrO pe3s0HaHca peaKUMH XJIOpaHudla Cc TPH- 
QTHIOCPHTOM, BOCMPOH3BeeHHbIN HaMH, MMeeT Ba ACHO BbIPpa?KeHHbIX IIMKa 
B COOTBeETCTBHH Cc omvcaHvemM Pamupela u Jlepuiopuya, uTO MOLTBep*KaeT 
OO6pa30BaHHe CBOOOJHHIX palHKaJlOB B STO peakIlHH. 

Cnekrpbl MapaMarHuTHOro pesoHaHca OblIM NoyyeHbI 10 Halueli mpocbOe 
H. C. Tapudpanoppm, 3a 4TO aBTOPbI BbIParKaloT eMy ropsAYYIO OaroyapHOCTh. 


KasaHcKuHi (pbusiav Toctynus0 
BcecorosHoro HaydHO-HCCAeAOBAaATeEbCKOFO KHHO(OTOHHCTHTYTA 1 X 1958 
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Jlonzayp AKkayleMunH HayK CCcCcP 
1959. Tom 124, Ne 4 


B. A. MACJIEHHHKOBA, ®. C. XPHCTYJIAC u H. K. ABYBAKMPOB 


CTPOEHVE 3PV3MVMO3H JIA — CTEPOVAHOFO AMPJIFOKOSH]A 
M3 PACTEHHH POZA ERYSIMUM 


(IIpedemaeneno axademuxom M. M. Ilemaxunolm 2 X 1958) | 


Pacrenus poga Erysimum (2keJITyWWHHK) CpaBHHTeJIbHO JIMUIb € HeaBHerc 
BPeMeHH H3YUAIOTCA Ha COep2KaHHe B HUX CTEPOMMHEIX TOKOSHAOB. Han6onee 
TIONOTBOPHO OCYIeCTBIAINCh (apMaKOJIOrMYeCKHe HCCeMOBaHHA, MpPHBeL 
We K BbIABJICHHIO pxAa PaCTeHHH, SKCTPaKTbI KOTOPbIX oOaqaror cneln- 
(puueckoli JvIst CepAeYHbIX PVOKOSHAOB akTUBHOCcTbIO (* *). XUMHYeCKOe H3yye- 
HWe JlelcTBYIOWMX HawaJl KeJITYWIHHKOB HeCKOJIbKO orcTas10 ie HHTCHCHBHG 
Belercd JIMUIb B mocweqHee Bpema. M3 panHux pador (°,°) Obiwio0 u3- 
BeCTHO O HaXO%KJCHHH B %XKeJITYWIHHKaX BelleCTB XapakTepa JaKTOHOB 
ABMIAIOWUXCH, MO-BHMMOMY, arJIIOKOHaMH TVIIOKO3H0B, M TObKO Peodusak- 
Toy H Jlomm«apepy (7, *) BepBble yaocb u3 Erysimum canescens BbIenHTH 
NOJIMHHBIM PyOKO3H, Ha3BaHHbI 9pPH3HMHHOM. B- nocieqHee BpemMa 
E. crepidifolium u E. helveticum HatigeH rmoko3Hq XebBeTHKO3HA (*) 
E. cheirantoides — spu3sumorokcuH (1°). Bee TpH ramoKo3uJa — 3pH3HMHH, 
X@JIBBETHKO3HJ, H 2PH3HMOTOKCHH — MOHOTVIIOKO3HJbI. | 

Hamu ocylllecrBiseTca XHMHYeCKOe HCCeOBaHHe CTePOHHEIX TJIKOKO- 
3uyoB Erysimum, mpon3pacratoujux B CpetHe Asuu — E. diffusum Ehrh.. 
E. gypsaceum Botsch. et Vved., E. Marschallianum Andrz., E. repandum 
L., E. violascens M. Pop., E. vitellinum M. Pop. B nactostelt craTbe mpuBo- 
ATCA JaHHble, MOyYeHHble TyaBHbIM OOpasoM Mp paOoTe Cc cemMeHaME 
E. diffusum Ehrh., xora anaJiorMuHble riOKO3HJbI MeETOXOM xpomaTorpadun 
Ha OyMare OblIH OOHapyxXeHbI H B Apyrux Buyax Erysimum. Beiwio ucmpo-| 
OoBaHoO Ba croco6a skcTpakWMH. B cBsa3H C TeM, YTO HaxOjAlwecs B pactTe-| 
HHAX CHelupuyeckwe (epMeHTbI B Wpollecce SKCTPaKUWHH MOFYT, ecIM mpel-| 
BaPHTeIbHO TOMY HE BOCIPeNATCTBOBATh, BbISBaTb THIAPOMHTHYeCKOe paciilen- 
JIGHHE M3BJI€KaeMBIX TVIIOKO3HOB H NWoceqHHe OObIWe HE yRaeTca Moy- 
4HTb B H€H3MeCHHOM BHJe, B MepBOM BapHaHTe Obl MPHMCHEH MeTOJ, MO BO3-) 
MO2KHOCTH HCKJHOUAIOULHN eHCTBHe PepMeHTOB. Bo BTOPOM BapHaHTe CbIpbeBoili | 
MaTepHaJl 3aBeOMO OblI NowBeprHyT (cbepMeHTalMH. KayecTBeHHbIli cocTaB! 
rHOKO3HOB Ha OTJeIbHBIX CTaNMAX PaOOTbl KOHTPOJMpOBaJICA xpomaTorpa- 
(pHuecKHM aHaH30M Ha Oymare. 

B nepBom cutyyae, T. e. Kora elicrBue THAPOMH3YIOUNX AaFeHTOB ObIO 
HCKJNOYEHO, Ha XPOMATOrPaMMe CMECH IVIOKOSHJOB HanGoubiee M0 pasMepy| 
MATHO COOTBETCTBOBAJIO YPOBHIO, Ha KOTOPOM OObINHO OCTaHaBJIMBaeTCA mpo-| 


ABMXKeHHE JMTNOKO3HAOB THMa OMTOpH3HAa (1) (Ry = 0,48 + 0,02; CHCTEMA } 
Toyo — OyTaHon — Boga, 1:1:1; nposBuTtenb — peaktuB Palimouya WJ | 
peakrue Keyye; «Obicrpaa» xpomatorpaduyeckan Oymara JlenuurpaycKoit | 
(ba6puxu Ne 2). [locne xonroro nu MHOoroctaguiinoro pa3yeneHua (cnoco6 Bbije- | 
J@HHA H OUYNCTKH TvOKO3HQOB OyeT MpHBeeH B ApyroM MecrTe) BellLecTBO,. 
TOKASbIBAalOllkee CXOLHOe C OJMTOPHSHAOM MpOABWXKeHHe, ObIMO H30IMPOBaHO } 
H JaBailO Ha XpOMaTOrpaMMe OHO eMHCTBeHHOe nATHO. Hopblii raoKo3H. 
HasBaH Spu3uMo3HjoM (I). OnemMeHTapHbli aHalu3 spH3MMo3Ha TIPMBOLUT 
K (popmysre CestHsoOy,. 4 | 


i 


) 


Haiigeno % :C 60,37; H 7,74 
CgsHs52O14. Brruncneno % : C 60,33; BH 7,52 


| i 
} OPu3uMo3sny npencrapiaer coool OecuBerHbIii AMOPHBIT MOpoOMIOK ¢ ye/b- 
| HEIM BpaltieHHem [a] = +16,5° + 1° (pactBopumocTh 2,37 p MeTaHose). Ox 
| JlerKO PaCTBOPHM B MeTHOBOM H STHOBOM cnupTax, NOBosBHO XOPOLIO B BO e 
| TpyQHO B X0podopme, HepacTBOpuM B adupe. IPU3uMosuZ Maer Bce xa es : 
ple WIA CepAeuHbIX THOKO3H0B rpynnbl muruTauca — cTpodauta oe 
peaxuHH: Jlerana, Bamvera, Patimouyza, Keze, @Mpepxaka u Jropxka se 
| Tak Ke XaPakTepHylo [WIA crepoutoB peakumio JIn6epmana. LpetHaa peakuua 
c 84% cepHoli KucOTOT Bo BPeMeHH Cylenyiomad: 0 MHH. — 3enenag. 1 mun. — 
| TemHO-3eleHaa, 2 MAH. — KopHuHepo-3erenas, 30 MH, — kopwunepas l wac — 
- KopnuHeBas. 


i (e: 
| H,C H,C HC 
| HOO HCO 
| OH OH OH 
O RO 
| Ou ot Ou (VIVID 
| HO” é 
| a H H OCH 
| 
CH. | 
ne O ee fe) vk: O si 
H—C—OCOCH, ayeead H—C—OR H—C—OH 
| | 
H CH H—F—OR HC OH (vi 
| | 
oa He - OGY wl 
(@) 
O CH, (CH,CO),0 CH, iy IM CH, Crs 


1,0 (V1) Crpogantuann (R=H) 


KHCO, 
(Vil) O-auetuactpopantuane . 
i a Ok (R=COCH,) 
H—C—OCOCH, | oi) HG! (1) =O (VII. 0 - aururoKxcos3a 
| 
O 


ee ’ HOCH Ser (v) 
H—C—OCOCH, a eae oe 
HC HC Bo=@——© UP 
bnococts, ee CH>OH 


(IN) DesrawKkospusumosun (R=H) 

(IV) fn -O- auetnanesrajoxospusnMoann 
(R=COCHS) 

4V)  -rawoKo3a 


(II) Menta -O-auetuaspu3zumo3sna (1) Dpusumosna 


r 


IIpu MHorogHeBHOM CTOAHHH C YKCYCHBIM aHrHApHOM B pacTBope mMupH- 

MHa SPH3HMO3H, WaeT XOPOWO KpPHCTaJJIMSYIOMeeCA ALleTHJbHOe MPOHSBOLHOE 
25 

eT. Mut. 221—223° (c pasa.) u [alo = + 33,9°+ 2° (pacrsopumocts 1,80 B 

MeTaHoue). Cyfia mo aHasIH3y, AaHHOe coeqMHeHHe ABIACTCH NeHTaalleTHJIbHDIM 


MpoH3BosHHIM (II). 


Hatigeno % :C 59,68; 59,61; H 6,98; 6,81 
CysHe2O19. BaruucsieHo % :C 59,69; H 6,89 


C 6ukapOoHaTOM KaJIHA B MeTaHOJIOBOM pacTBOpe alleTHJIbHOe MPONSBOAHOE - 
1erKO OMBIIAeTCA, OMHAKO HU IPH STOM NomyuaeTcA aMopdubl spu3umosuy (I). 
CrpoeHue 9PpH3uMO3Ha ObwIO YCTaHOBJIeHO CTyNeH¥aTbIM Tupo.1H30M. 
Tox Bo3yelicTBHeM NaHkpeaTHyeckoro coKa yuuTKH Helix plectotropis nan 
yacTBopa tbepMeHTa, MomyueHHoro u3 cemaH E. diffusum, spu3umo3uy, oTuen- 
[AeT MOJIEKYJIY Te€KCO3bI U MpeBpaliaeTcA B MOHOrIOKO3H. Xpomatorpadnert 
la OymMare, a Tak»xKe MoyYeHHeM KPHCTaMMYecKorO 08a30Ha Cc T. HM. 205° 

THULCNUBUINCH caxap uyeHTudunupopan c D-rmoxosoli (V). 
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\(PeHHJITHApasoH, OKCHM, CeMHKap6a30H) He yBeHYasHCb ycmexom. 


cTpodaHTHMHa, Obl BbILeIeH WH 10 cnocoby, lipeqioxenHomy Becrdasre 


JImmenHad PIOKO3bI YaCTb MOJIeKYJIbl — esrJIIOKOSPH3HMO3HA (III) Kpu- 
craumusyerca 43 60%-ro MeTaHOJIa B BHC 6eCIBeETHBIX JJIMHHbIX HPI. Que 
MeHTapHbIi aHauM3 CoeqMuHeHHA OTBeYAaeT cpopMyve Cao Ha2Oo. 

Hatizeno % :C 64,97; 64,93; H 8,00; Siqitl4l 
CopHy,O,. Beruncmeno % :C 65,15; Ie 402 


Touka MvlaBMeHHA JesrOKO2PH3UMO3Ha, Kak M OOJIbUIMHCTBa CepeuHbIx 
ryloKO3uOB, HenoctosHHa. MuoroKpaTHO MepeKPHCTaJJIM30BaHHbIM M BBICY- | 
INeHHBbIA Ha doccbopHbIM aHrHApHAOM MpH KOMHaTHOH TemlepaType Je3rvilo- | 
KOSPH3MMO3HI MMeeT T. mt. 174—175°"; [a]? = +32,4° + 2° (pacrBopuMoctTs 2,54 
BMeTaHOJe). OTOT 2Ke OOPasell MOCcsIe MHOFOUACOBOTO BbICYINMBaHUA B BaKYYME Ip 
105—110°, Kak 9TO OObINHO JemaeTCA Meped aHasIH30M, UMeJ T. I. 152—I15om8 | 

Tlesr0KO2pH3HMO3H JlerkO paCTBOPHM B MeTaHOJIe, 9TAHOe H XJIOpO- 
tbopme, cao B XOJOAHOM HU XOpOlo B ropsyeH Boe, MpakTHYeCKN HepactTBo- 
pum B 9a:pupe uM Oexn30ule. [toKo3Hq flaeT UBeTHble peakUHn, CBOHCTBEHHEIE | 
CepJeUHBIM TIOKO3HaM C MATHYICHHbIM JIAaKTOHHbIM KOJIbUOM. [louoxKuTedb-| 
Had peakuwua Keamnepa — Kumuana ykKasblBaeT Ha TO, YTO aTJIKOKOH CBA3AH 
c 2-me3okcucaxapom. B 84% cepHow KHCOTe rHOKO3H pacTBOpAeTCA C KO- 
PHUHEBHIM OKpalllMBaHweM, KOTOpoe yepes 5 uac. MepexoguT B semeHoe. B cu- 
cTeMe Toyo — 6yTaHom — Boa (1:1:1) desrmtoKkospu3HMO3u, MpoABuraertcA 
MOUTH OJHOBpeMeHHO co crTpodanTHquHom (R; 0,85 + 0,02), nosromy mA 
WX pacno3sHaHua JIyaule MpHMeHATb cucTemy X.Jopopopm — Towyou (1:1), 
HaCbIIeCHHble (OPMAaMHAOM C HCMOb30BaHHeM MJIOTHOH XpomMaTorpaduyeckon 
OyMarn. 


IIpu HarpepaHHu B MMPHAMHOBOM pacCTBOpe C YKCYCHbIM aHrHApHAOM pH} 


100° B revenue 3 yac. We3srilOKO2PH3MMO3H, OOpasyer [HalleTHIbHOe MpOHs- 


BowtHoe (IV) cr. ma. 242—243°; [a]} = +35,5° + 2° (pactBopumocts 2,57 BI 


XxJIOpodopMe). 
Hatigeno % :C 63,77; 63,88; H 7,66; 7,64 : 
C33HygOi1. Boruucmeno % :C 64,03; Ee 53 


[lonbirkH NOyYATh Kakoe-IH60 MpoOH3BOqHOe MO KapOOHUJIbHO rpymne 


Marky KUCJIOTHBIM THAPOH3 Le3POKOSPH3HMO3H a MPHBOAHT K OTULeMVIe- 
HHIO BTOPOH MOJeKYyJIbI Caxapa. OOpa3yioulHnlica MpH 3TOM arviIOKOH (VI), mepe- 
KPHCTaJJIM30BaHHbI U3 CiMpTa H scpupa, BbIMaqaeT B BUe pOMOMYeCKHX MPH3M 

19 fo) 
cv. ma. 176—177°, [al5 + 48,6° + 2° (pacrsopumoctb 2,61 B meraHose). 


Hafigeno %:C 67,47; 67,13: H 8 102844 
CogHg20¢-0,5 H2O. Beruncneno % : C 66,80; H 8,04 


ITO COeAMHEHHE JaeT MOHOALETHIbHOe MPpOH3BOLHOe CesHgaO7 (VII) c vr. mm 


243° mw Kpucranmuueckuii cbennsrnypason c tr. mt. 241—242°, CpaBHeHue 


MOJYGYCHHBIX MPOHSBOJHBIX, mpooor CMCINCHHA H MO BeJINYHHE BOCXO*K CHU 


Ha OyMaxKHOH XPOMATOrpPaMMe arJIIOKOH Ae3lUOKOSIPH3HMO38Ha OTORKTeECTBIE 


cO cTpodbaHTuyHHoM. | 


CaxapHblit KOMMOHeHT, OCTaIONHiicA B MaTOUHOM pacrBope nocue ne 
CeCOTD. (*), CKOHJeHCHpoBaH C 1, n’-HUTPOOMeHMICYyE:POHHTHApasHHoo *. 
Tlonyyennpii cyabponusrnypas0H mocwe NepeKPHCTa/IH3alHH 3 alleTo- 
AUTpHIa WMed T. mt. 155—156°, a moce nepeKpuctawiMsallHH U3 MeTaHONe 
T. TWI. 138—139°, uro coorpererByer KOHCTaHTaM MpOAykKTa KOH]eHcallHH 
n,n -HarpoOudenuscyanpornsrngpasnna c D-qurnroKco3oli (VIII). 
in CPaEheuEe MOJCKYJIAPHbIX BpalleHuH SPH3HMOB8Ha, e3srviIOKOSpH3HMO- 

q CTpoaHTHuHa MOKa3bIBaeT, UTO B COOTBETCTBHU C mpaBHsiomM KwjnHHe 


MpHuclapiemy oO6pasup cya bPOHHILU Ap asHyoOR. 


Cy 
AxBTopbl BbIpaxKalor HCKPeHHIOIO OularogapHocth upod. O. Becrdastio (®PT), mobe3H 
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(**) caxapa B O60uX MecTax CBA3aHbI B-raioKO3HJHOM cBa3bI0. Takum o6pa3om, 
SPH3MMO3HA ABJIAeTCA CTpodantugun (3)-8-D-quruToKcosuy-8-D-rmoKO3HOM, H 
sfO CTPoeHHe BbipaxkaeTca dopmyoH (1). Opusumosuq u osuropusny (1) — 
HMacTepHOH3OMepHble COeCAMHEHHS. 

Bo BTopoM BapHaHTe 9KCTPaKkIMM, KOFa CMOUCHHHIe BORO cemeHa B Te4e- 
Hue 3 (Hei BbIJep2%KMBaIMCb B TepMoctate pu 37°, Kak HM CleqoBao OmUATD, 
MlaBHOH COCTaB/AIOWeH YaCTbIO CMECH TIOKO3MOB OKasaJICA [esrvii0KO2pH3H- 
MO3H J. 


Tlockobky jesrmioKo2pH3HMO3M4q HW paHee ONMCaHHble xXebBeTHKO3H (°) 
4 2PH3HMOTOKCHH ('°) uMeiOT ONMHAKOBOe XHMHYECKOe CTPoOeHHe, TO, HecmoTps 
Ha HeEKOTOPy!O PasHHLy B (PH3HKO-XHMMYeCCKHX KOHCTAHTaX, HX Halo MpH3HaTh 
AJ\CHTHYHBIMH. | 


VxcTHTyT XHMHH paCTHTeJIbHbIX BelLeCTB lloctynuno 
Axayemuu Hayk ¥Y3CCP 30 IX 1958 
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XHMHA 


A. Tl. MEDJEPAKOB u E. HW. 3P3IOTOBA 
CHHTES 2,4,4-TPHMETHJI-3-TPETH4HOB Y THJINEHTEHA-2 
(8-@OPMbI TPHH3OBYTHJIEHA BYTJIEPOBA) 
(IIpedcmaeaeno axademuxom A. A. Baaaxduneim 28 VII 1958) 


Tpuuso6yTuseH OblI BiepBble MoyyeH A. M. ByrtsepoBbiM H3 H30- 
6yTusleHa B MIpHCyTCTBUH CepHOH KHCJOTHI (1). A. M. Bytaepos npymncpia | 
TpHH300yTHJeHY CTpoeHHe 2,4,4-TpuMerusI-3-TpeTHYHOGyTHANMeHTeHa-2. OHako 
nocnenyoume ucciegqopatein ((7 4) WH Ap.) MoKa3aH, YTO TPHH300yTHIeH 
aBseTca CMeCbIO ueTbIpex usomepoB:  1,1]-quHeoneHTHJI9THIeHa (56%), | 
2,2,4,6, 6-mentamernurentena (34%), 2,4,4,6, 6-nenTametuurenteHa-2 (5%) wu) 
2.4,4,6, 6-neHTameruurenteHa-2 (5%). Takum o0pa30M, BOMpoc O CYLIeCTBO- | 
BaHuuH B-opmMbl OyTlepoBcKoro TpHu300yTHJIeHa qo HacToslmero BpeMeHH 
OCcTaBaJICA OTKPbITbIM, H [pekcTaBaO HHTepec HaliTH MyTH CHHTe3a 3TOTO 
yriesomopoga HW M3y4MTb ero cBOlicTBa. OHM H3 BO3MOXKHbIX MyTeH CHHTe3a | 
2,4,4-TpuMeTHs1-3-TpeTHYHOOYTHIMeHTeHa-2 ABIAeTCA  MerHy{paTalua u- | 
TpeTHYHOOYTHIM30NpONHIKapOuHola. 


CH, OH H CH, CH, 
ccey en ACS HOE Gio 2 eee 
bu, Gs, — d = GH bu, dus, Che — L CH. 
du, cH, 


Hamu ObluIO BLIACHeHO, 4TO B Mpouecce erMApaTallun AuTperuuno6yTua- | 
M3OnponwKapOwHONa B KUCMON Cpese MPONCXOAMT H3OMepH3alluA NepBUYHOTO 
MpOkvkTa erHApaTaluv, ConmpoBoxfaiulaica He TOMbKO mMepemMeuleHveM 
ABOHHOU CBA3H U3 B- B a-MOO*KeHHe, HO TaK2Ke H H3MCHEHHEM CKesleTa NONyyeH- 
Horo avikeHa. Haim onbirbl no ferus~paTauwun cnupta: 1) no Iurnepy (°), 
2) nox BausHHeM HC] npn —30°, 3) Haq AleO3 mpu 220° (150 mM pr. ct.) —- He 
H3MeHHO NIPHBOAWIH K OOpa3s0BaHHIO CMeCH TOJIbKO a-aJIKeHOB, cocToOAuel 
MmpevMyilecTBeXHHO 43 3,3,4, 4-TerpameTu-2-n30mponHanentena- | (nomy- 
yeHHoro Baptuiettrom) u us 2,4, 4-rTpumetuu-3-rTperuuHo6yTHneHT exa-1, 
a TaKKe, BO3MOXKHO, H 3,4, 4-TpuMeTH-2-TpeTHuHO6yTHANMeHTeHa-1 


aa ne ii Ss CH, CH, 
_— | Vsomepns3aina 
ee ae C — CH, *, CECE RS ee Silica 
| | 
CH, CHs—C—CH, CH, CH, CH,—C—CH, 
| 
CH, CH, 
(1) 
a me CH, CH, 
| | 
— CH, — C ———— C — C = CH; + CH, — C —— C ——_C=CH, + 
| 
CH, CH,— C— CH, CH, dus, — C —H 
YES 
CHs CH; CH, 
(11) (III) 
(Glaiy, 3a! 


GK, = Gee 


r =—GH, 
CH, CH; CH,— C—CH, 


CH; 


(lV) 
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C wesblo ycTpanenua cKeseTHO! HesoMepHsallun NpH AeruypaTauHn CNHpTa Mbl 
QpHMeHHJIH KCaHTOreHOBbIi MeToy JI. A. Uyraepa (°) 
| 
; CH, CH, 
| SA 
CH, : —H 
180° 
CH,—C : O.— CS; — CH, ae 
GH) CH 16 = CH, 
cH, 
| CH, CH, 
a | | 
——~ CH,—c C ——C— CH, + CSO + CHSH 
CH; CH; — C— CH, 
CH; 
Tombko npu AerHApatayun puTperuunc6ytusn3zonponuiKapOuHoNa KcaHTore- 


HOBbIM MeTONOM HaM yflanccb Hapsayy c usomepamu (II), (III) u (IV) Bnepsuie 
MOJYYHTb HOPMAJIbHBIM MpOAyKT WernpApatawuu 2,4,4-Tpumerus-3-TpeTuyHoby- 
TusnenteH-2 (f-@opmy tpunso6ytuena Byraepopa). Hanuyne 9sroro 
yruieBoqopoga ObliO WoKa3aHO OKUCIeHHeM. I]pH OKHCIeHHM ObIIN BbIZe/eHbI 
alleTOH HM reKCaMeTHJallerou. 

| QIKCNeEPHMEeHTAIbHAA YACTH 


_ urperuuno6ytTuiusonponuakapOuHon nomnyyaica ByMA cnoco6amu: 
1) B3auMoOelicTBUeM TpeTHYHO-OYTHIIMTHA VM MeHTaMeTHalleTOoHa Mp Temnepa- 
rype ot —60 yo —70° (*); 2) onHOcTaquHHbIM MeTOJOM, YCJIOBHA KOTOPOrO GBI 
daspaooTaHbl HAM, MyTeM MpuOaBJIeHHA K MeTaJIMYeCKOMY JIMTHIO 9KBUMOVIe- 
<YJIAPHOH CMeCH TpeTHUHOTO XJOpHcTorO OyTHIa HW NeHTaMeTHJalleTOHa MpH 
remnepatype 20—30°. KoucTaHTbl cmupta: T. Kun. 120—122°/28—29 mm; 


i,°0,8662; ns 1,4650; MR spruucueno 59,13, Halineno 59,32. 


Hanreno 04 Gl (ieee disc rl dono. Aaa 
CypHo6O. Briuvcneno % :C 77,9; ial Ao) 


urepatypupie jaHupie: T. Kun. 1209/30 mm; np 1,4665 (7). Hatineno 
eK THEH. iS: 10: 
Alerugaparanusa AuTpernyHOOyTHANSOMNPONH Ka p- 
JHHONA Ha AleOs npoBogusacb B kaTanuTHYeCcKOH newH mpAx 200—220° 
Bo KyyMe (15 mm). Crofictpa nosyyeHHoro askeHa: T. kun. 83—84°/28 Mm; 
0 e 
a 0,8222: ni} 11,4577, MR spucneno 57,15, Hatimeno 55,83. 
Hafineno % :C 85,51; 85,34; H 14,44; 14,04 
CyoHosa. BriuucneHo % : C 85,63; H 14,37 
Tlerugpatauua no ILuraepy nposogunacb B meqAHOH yKcyc- 
oli KucmoTe C O6aBeHHeM HeCKOJIbKUX KalleJib KOHWeHTpHpoBaHHOH H-2SOs 
pH HarpepaHuu Ha BOAAHOH OaHe B TeveHue 30 MH. OJlecpHH HMed: T. KH. 87— 
8°/25 mM; d2°0,8148; nf 1,4520; MR natizeno 55,75, Bbruncneno 57,19. 
Hafizeno %:C 85,56; 85,44; H 14,31; 14,37 
CioHo4 BeiuncneHo % :C 85,63; H 14,37 
Tlerugapatanua c HCl npu—s0d°. Tonyyen aiken c T. KUHN. 
5—81/28 mm; d;’ 0,8165, n> 1,4502; MR Bpruncaeno 57,15, HalizeHo 55,44. 
Hafizeno % :C 85,83; 85,73; H 14,31; 14,47 
CyoHog. Boruucieno % :C 85,63; Jal ale oy 
| Tonyuenutie onedunpl oKucasaucb 1% pactBopom KMnOs mpu 20° B Teve- 


ve 20 qHeli. OkucyleHHe UX MpOTeKaJIO OUeHb MEMVICHHO, H WIA 3aBepWIeHHA ero 
oTpeGoBaocb 6-yacoBoe HarpeBaHie Ha BOAAHOM OaHe. V3 KMCJIbIX MPOLYKTOB 
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OKUCHeHU® Oba BbI.eeHa MypaBbHHad KUCMOTA (HOKasbiBallacb peaienltes.| 
MeTOJOM). ITO yKa3bIBaIO Ha MpPHCyTCTBHe. B.CMeCH TOJIbKO SrANKESOB) YTO , 
NOATBep2%KMeHO HM XapakTepHcTHyeCcKOH YacTOTOU (1625 cm) cilekTpoB komMOy 

MOHHOrO pacceAHHA CBeTA. | 
S radeee sates MoyueHHEIX erugpatauvel mo Luraepy uw Han AlzO: 
rH,pHpOBaaCb B pacTBOpe A-MeHTaHa BO BpalllalOlleMCA aBTOKJAaBe Han KaT 
mu3zatopom Bara! npu 180° u gapmeduu 200 ar. Caoficrsa aJIKaHOB: T. KH 
900—201°/757 mm u 100—101°/32 mm; d;° 0,7988; nb 1,4492; MR Haier 
57,2, BeruucneHoO 57,61. 

Hafineno %:C 84,34; 84,38; H 15,65; 15,45 
CisHo¢-BBoruucseHo % + C 84,64 H: 15,39 
BasKxocTb npn 20° 3,88 ccr., T. 3act.. —70°. 

Therupatauua cmupta KCaHTOTCHOBHIM METH 
mom no Uyraesy (°§). M3 60 r cnupra Opin MONy4eH aIKOrOAT Kad 
KOTOPBIt Mefcrsuem Ha Hero cepoyrepoga MpeBpaillasicd B KCaHTOreHOBYh 
comb. B3aumomeficTBHeM COM C HOMMCTbIM MeTHJIOM ObI MOyyeH KCaHTOr 
HOBBIT a9pup B KONMYecTBe 25 r. KoucTaHTbl ero Mocie pa3roHKH B Bakyy 
(10 mM) 6pm cnexyioume: T. Kam. 135—140°/30 mm, a? 0,9576; n%8 1,492q 

Haitgzeno %:C 61,98; 61,93; H 10,56; H 10,55; 19,4; 19,5 
¥ CrsHogO2. Betuncsteno % :C 60,8; H 10227; S23 

U3 avanu3a cileqyer, YTO MOMYYeHHbIM KCaHTOreHdO35IN Sup MPH pa3sroHnk} 
yaCTHYHO pacnamaica u cowepxa Hedombuloe KOMUeCTBO OwepuHa. Kea 
ToreHoBsli 9 pup MomBeprasica TepMMYeCKOMY Pa3O%KeHMIO Ha MaCAHOH 6aH 
npu 180°. [Ipu pa3noxenuu ero ObIM0 MomyyeHo 8 Fr ONepuHa, KOTOpHI moca 
HeCKOJbKUX pa3roHoK Ha Na Ha KOJIOHKeB TOKe a30Ta MMe CileyioulHe CBO 
cTpa: T. Kum. 83—84°/29 mm; d2° 0,8261; 18 1,4585; MR waliqeno 59,6 
BbIYHcMeHO 57,15. 

Hafineno % :C 86,0: 85,99; H 14,18; 13,97 
Ci2Heq4. BaruucateHo % :C 85,63; H 14,37 

TlomyuenHplit Osean oxucaasaca 1% BoaHEIM pacrBopom KMnO,. Oxucaenn 
efO MpOTeKaJIO OTAMYHO OT OKHCeHHA PaHee NOMYYeHHbIX OepuHOB. Ono Obi 
3akoHueHo mpH 20° B TeyeHue 9 yac. Bolcrpoe oKucleHHe MOJyyeHHoro mmpC 
AykTa yKe yKa3bIBasl0 Ha TO, UTO B HEM MPHCYyTCTBYeT aJIKeH, Y KOTOPOrO BO; 
Had CBA3b HaxOfuTca B B-momox*KeHuH (°). 

M3 KHCAbIX MPOLYKTOB OKHCJICHHA Oba BbIeleHa MYypaBbHHad KUHCJOT. 
(qoKa3bIBalacb KaOMebHbIM MeTOqOM). M3 HelirpatbHEIX MpOAyKTOB OKUCAE 
HUA Obl BbIAeTeH alleroH (UqeHTHpuuUpOBaH Mo ero CeMHKapOasoHy Cc T. AW 
185—186° u mo orcyTcTBHio fempeccHH MpH mMmmaBeHHA Mpo6bI cmMelle 
HHA). Kpome Toro, 43 HefTpambHbIX MPOAYKTOB Oba BbIqeneda (bpakuHA 
Tt. Kum. 150—200° (ocHopHasx macca 150—160°). Buto caenaHo pe WMOs1O «KE 
HHe, 4TO B Hel COMepKATCA TrekcaMeTumaterou. Jina WoKa3aTeipeTBa 9TOr 
OblIM CHATHI CieKTPbl KOMSHHALMOHHOrO pacceAHHA CBeTa 3aBeNOMO YMCTOr 
reKCaMeTHJalleToua, a 3aTeM — pakuun 150—200°, nomyyeHHow npu oKucae 
HHH. Bouio ycTaHOBeHO, 4TO B Heil mpeoOaqaeT reKcamMeTusmalleToH. 

Yacrornr Ay (B cm. '): 360(2 gp), 410(2m), 536(3), 636(10), 837(7 
938(5 mB), 1449(7), 1445(4), 1692(4) uw ap. 

Kpome Toro, 1oKa3aHo, 4TO B 9TO 2Ke CMeCH MMeeTCA B CYyIeCTBeHHOM KC 
JHUeCTBE HEOKHMCIMBUIMHCA aJIKeH, C 4"aCTOTOH TBOHHOH cBa3su Ay 1625 cm 
H B He3HaUHTe/IbHOM KOJIMYECTBE AJIKeH C YacTOTOH ABOMHOH cBa3u Avy 1673cmM~ 
Takum o6pa30M, KaK OKHC/IeHHeM, TaK H MeTOJOM KOMOMHaWMOHHOrO pacces 
HUA CBeTa ObWIO MOKa3aHO HaJIMYHe B CMeCH aJIKeHOB, NOMyUeHHBIX Weruyp: 
TalldeH KCaHTOreHOBbIM MeTONOM aKeHa 2,4,4-TpuMetru1-3-TperuyHooyTHy 
neuteHa-2, B-cbopMb! TpaHs06yTumeHa Byraeposa. 

CilekTpbl KOMOHHalMOHHOrO pacceaHuaA cBerta TIOJLYYCHHBIX asIKeHOB 
amkaHoB ( Ay, cm 4). 

__1. CMecb ankenos, Mowyyennaa yeruqpatanueit cnupta no Llurnepy: 
187 (2u1), 244 (Ont), 413 (3m), 490 (Our), 546 (5), 632 (8), 678 (6), 704 (0), 751 (0 
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> (5), 860 (6m), 895(1),910(2), 927 (6), 953 (1), 980 (0), 1024 (0), 1047 (0 
1083 (4), 1104 (4m), 1202 (1), 1220 (5m), ie) oss | Ay 1306 ae 1341 ay 
1362 (0), 1420 (2m), 1445 (3m), 1470 (4m), 1625 6) 2866 (5), 2904 (8), 
(2927 (51), 2968 (10 m), 2987 (10m), 3080 (5). 

2 Cech Neen NOJYYCHHbIX JlerufpaTayHel cnupta peticrsuem HCl 
pH —30°: 148 (4), 184 (3), 240 (0), 309 (0), 368 (0), 416 (1m), 497 oe 544 (6), 
‘612 (0), 632 (10), 676 (9), 703 (1), 754 (2), 818 (8), 855 (9), 894 (1), 907 (3), 
"925 (9) ,954 (1), 1021 (2), 1045 (0), 1083 (5), 1098 (5m), 1155 (1u1),1201 (5), 1218 (8), 
1246 (2), 1306 (2), 1337 (2), 1360 (2), 1393 (1), 1418 (3), 1443 (8), 1468 (Suu), 
1625 (8), 2868 (5), 2903 (8), 2926 (4m), 2966 ( (10m), 2986 (71), 3080 (4). 
___3. CMecb aJlKeHOB, MOyyeHHbIX Jeruspatauueli cnupta Han Al,O,: 149(2), 
-209(0), 333(0), 489(0), 530(0), 605(1), 635(6), 678(1),738(2),7€S(1), 823(1), 
(838(1), 859(2) ,877(0), 905(2), 924(3), O88. 0), 1019(0), 1041(0), 110€(0), 1136(0), 
12021 2), 1218(2), 1254(0), 1319(Ou), 1364(0), 1383(0), 1413(2), 1444( (4) 1467(4u1), 
1625(5), 2869(5), 2913(8m), 2961(7), 2594(6), 3082( (1). 

_ 4. Cmecb aJIKeHOB, MOMyueHHbIX peru~pataunel cnupTa KCaHTOFeHCBbIM 
-MeTOJIOM no Uyraesy: 148(3), 210(2m), 339(2m), 390(3), 432(0), 457(C), 486(0), 
510(0), 528(1), 570(3), 610(2), 63&(10), 677(2), 7190) 739(6), 764(2), 796(3), 
821(5), 838(5), 859(8), 872(1), 904( 8), 927(8m), 951(1), S86(1), 1OIE(1), 1042(2m), 
1082(0), ies, 1140(1), 1302 (7m), 1223(7), 1262(0), 13804(2), 1323(2m), 
-1361(2), 1382(1), 1415(7), 1442(10m), 1465(10m), 1627(10), 1671(1), 2865(8), 
'2880(2), 2904(9), 2930(2), 2962 cu 2988(811), 3082(5). 

5. Cnektp akaHos: 148(1), 164(0), 427(1m1), 289(0), 324(0), 358(0), 422(0 
437(4), 467(1), ane 515(0), 571(5), 621(0), 673(4), 678(6), 697(0), 728(0 
750(1), 806(7), 848(8), 897(7), 929(9), 949(2), 977(3), 999(1), 1022(2), 1043(0 
-1068(1u1), 1097(2), 113806), 1173(8m1), 1215(2), 1225(0), 1252(0) 1286(4), 1308(0 
1308(0), 1342(2), 1359(0), 1381(2), 1399(2), 1424(0), 1443(10), 1469(9m 
2867(7), 2908(9),. 2951(5), 2973(8), 3061(0), 3086(0). 

IIpucytcTBHe B CMeCH aJIKeHOB, MOJIYYeHHbIX Pa3HbIMH MeTOJaMH, aJIKe: 
HOB, HMeIOMHX B MOJeKYyJIe JBa COCeqHHX YETBEPTHYHbIX YIVIepOLHbIX aTOMa 
(yrueponoponz,  3,3,4,4-rerpa6yTua-3-n3sonponuanenteH-1) = COOTEeETCTBEHHO 
moyTBepkaetca yuactotamu 632(8), 6382(10) 635(6) wu 635(10) cm, zBOHHOK 
—cBa3H — yactotamu 1625(5), 1625(8), 1625(5) u 1627(10) cm ?. B cnextpax au- 

KeHOB, MOJYYeHHBIX JerHApaTauueh CnupTa KCaHTOFeHCBbIM MeTOJOM, HMeeTCA 

| XapakTepucTHyeckan uactota 1671(1) cm 7, ABAICWaAcA MpH3HaKOM YETbIpPeXx- 
3aMe€LICHHOTO §=9pOH3BOJHOTO = STHVIe€Ha 2,4,4-TpuMeTHJI-3-TpeTHYHOOYTHI- 
MeHTeHa-2, YTO NMOMTBEPRKAEHO Tak%XKe OKHCIEHHEM — BbIPEeHHEM alleTOHAa 
HW rekcaMeTHJalleTOHa. 

B cnektpe momyyeHHOl cMecH aJwIKaHOB HMeIOTCA YacTOTb! 673(4), 
678(6) cm }— mpH3HaK JBYX COCeMHHX YETECPTHYFbIX YIVI€pOJEBIX aTCMOB 
2,2,3,3,4,5-rekcametHirekcaHa; uactota 929(S) cm? xapakiepH3yeT HasH- 
4He YETBEPTHUHHIX YIVI€POMEbIX aTCMCB Ha KOHLE LeNW MCNEKYJIbI H 1173 (@m)— 
“Hasimune w3sonponwytHOH rpynnp Mcnekynn 2,2,4,4-1e1pameTHs-3-HsCMpo- 
nuvinentava. TlomHMmo HasBaHHbIX YaCTOT MMEIOTCA Take yactoTb! €97(0), 
728(0) cm}, ykasbBeKrine Ha ECSMCHHCe NpEKcyictEKe 2,2,3,4,5,c-rekca- 
MeTHJIFeKCaHa. 

VinctutyT opranuueckoH xumuu uM. H, Jf. deanncKoro IoctynHa10 

Akayemuu Hayk CCCP 17 VII 1958 
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H. C. HUKOJIAEB u A. A. OMAJIOBCK Mi 


JUSTOPOKCHMOJIMBAEHOBAA KUCJIOTA 
(CHHTE3 HW CBOHCTBA) 


(IIpedcmaeaeno axademuxom H. B. Taxanaeeoim 4 X 1958) 


Tia Monu6nena (VI) u3pectHo cyulecTBoBaHHe rekcadropuyza MoFe, a Ta 
*Ke OKcCHPTOpHAOB: MOHOReHOKcHTeTpadropuyza MoOFs u momHOqeHoKcHAN 
dbropuza MoO2F2. Oxcuropuybl MomMOeHa MosyualoTcs LelicTBHeM Oe3BORHOr 
(bropuctroro BO_Oposa Ha cooTBeTcTByroulHe OKCHXMOpu ADI (*). IIpu pacrBop 
HAM MOHOAaTOB BO (PTOPHCTOBOMOPOAHOK KMCOTe HIM TIpH MpHOaBseHHA CTO 
PHAOB ULeOUHbIX MeTaJIIOB K pacTBOpaM TPeXOKHCH MOMHOAeHa BO PropucTo! 
BOJOPOAHOH KUCMOTe ObIIM MOMYYeHbI MHOFOUNCJIeCHHbIe OKCHPTOPMOIMOAATHI| 
KOTOPbIe€ MOXKHO paCCMaTPHBaTb Kak (PTOP3aMelleHHble COOTBETCTBYIOWIMX MO! 
au6faTos (2). BomptiincTBo 43 HUX TepsxeT (Top NpH MpoOKaMBaHHH. | 

IIpu usyyennu cuctemst HF — MoFs — H2O mMetojom H30TepMHyeCKOH pac- 
TBOPHMOcTH (*) aBTOpaMH ObIIO MOKa3aHO, YTO B3aHMOJeHCTBHE TPeXOKHCH MO. 
Wu6eHa CO (PTOPHCTOBOAOPOAHOH KHCIOTOH MpHBOAMT K OOpas0BaHHtO allH]O: 
KOMIMIe€KCHOrO CcoeqHHeHHA — AHTopoKcuMOmHOReHOBOH KUCIOTHI HeMoOsFe 
-H2O, cburypupoBaBlleli B CHCTeMe KaK B Bue TBeEPAOli cba3bl, TaK H B BUTE CO 
eHHeHHA B pacTBope. Kanuepad cob 9TOM KUCMOTHI KeMoOs3Fe2 - H2O Opin 
BoiqeteHa Ulvuutry - ymMoatom u Onresrodpom (*) np H3y4eHHH HMM NoBesze- 
HHA TpeXOKHCH MOJHOJeHa B pacTBOope (pTopHcToro Kawa. 

» B HacTOAUeM COOSULCEHHH MPHBOAHTCA MeTOA CHHTe3a WuPTopoKcumomH6zeE 
HOBOH KUCJIOTbI MYTeM B3aHMOeHCTBHA MOJMOQeCHOBOM KHCAOTHI CO (TOpUcToO- 
BOJOPOQHOH KHCIOTOH, a TaK2Ke OMHCbIBAIOTCA HEKOTOPble ee CBOHCTBA. 


OIKcNnepuyMeHTaAbHaaR 1S 2 lhc 5: 


TemnepaTypHble YCIOBHA CHHTe3a YCTaHaBIMBaJIHCb B 3aBHCHMOCTH OT pac: 
TBOPHMOCTH MOJMOACHOBOM KHCMOTHI BO (bropucToBO_OposHOH KucmoTe. [loppmue- 
HHe TemMepaTypbl MPHBOAUT K BO3PaCTaHHIO PpaCTBOPHMOCTH MOWHOeEHOBOL 
KHCOTbI BO PTOPHCTOBOMOpoOAHOK KUcOTe (cM. Ta6u. 1, puc. 1). 


Ta6auna 4 
55 PacTBOpHMOCTh MOMHOeCHOBOM KHCOTET 
BO (TOPHCTOBOAOpOMHO KHCJIOTe 
j (ucxoqubIH pactBop — 40,3% HF) 
2 g 
S 
S i MoO, 
in TE? | 1000/7 ely, | moaft | Inc 
25 (C) 
‘ gg 40 if 42 
lhe——= a 0 {G3 660 Mss 24 2,46 | 0,9004 
2044 -Byaont- 39,01 2,74 | 0,9970 
Puc. 1. Pactsopamoctb monn6yeHo- 50 | 3,09 | 42,03 2,92 |) 410746 
BOH KUCJOTHI BO (PTODUCTOBOAOpoAHOli 75 12.87 44.72 3 44 4 1347 
KHC/IOTe B 3aBHCHMOCTH OT Temmepa- 9 i / ‘ ; 
TYpBI OF 2 10 ab 44 3,20 | 1,1630 


Takum o6pa3om, Obi HameyeH MyYTb CHHTe3a JHPTOPOKCHMOMHOLeHOBO! 


KHCIOTBI: PaCTBOPeHHe MOMHOXEHOBOH KHCMOTEI B KHMAULelt (bropHcToBoyopon 
830 


HOH KHCOTe H KPHCTaWINsallNA mpuH oxnaxenuu UPTOpoKcuMoOIHO,eHOBOK 
| KHCJIOTHI. 

| CuutTes AUPTOPOKCHMONUO RCH OBO KHCJOTHI. 
| pax abt neperHaHHas (bropucropogopogvad KucnoTa B KOmHUecTBe 100 r Harpe- 
| BawlaCb B MWIaTHHOBOH Yallike JO KHNeHHA, MOCMe ero LObaBaOcE 50 r MomH6- 


| Henosoli KHCAOTEI (MapKH 4¥.J..a.), 4TO OOpa30BbIBaIO HacbillleHHBtit pacTBop. 
‘Topauni pactBop ordusabrpossi- 


BaJICH wepe3 aTHHOBy!O BOpOH- TaOmuna 2 
KY C lvIaTHHOBOH ryOKoli OT H3- XUMHUCCKHH aHamus AubTOpoKcuMomu6,eHOBON 
ObITKa MOJIMOJCHOBOH KUCAOTHI KHCJIOTHI 
OXNaKaIcA MO KOMHATHOH TeM- 
mepatypyl. IIpu OXMaKNCHHK Mero nosyuenna see HF,% | H.20,% | F : Mo 

BHINeIAJICA KPHCTalMueckult 6ec- : 

UBeTHBIM ocanoK. OcagoK orye- 

AANCA OT MaTouHOrO pacrBopa, [lo“y4eHo mpx cuH- 71.68 3 
‘TIpOMbIBaJICA Ba pasa jleKaHTAa- ees 4 FP raed eee 

; a4 j > Bue 

UMeli STUNOBLIM CHHPTOM uM eure wpepnom dazu cn- 

‘TPH pa3a Ha BOpOHKe MIpH 9Hep- crempt HF— 

“THYHOM oTcacbiBaHHH. BeumlecrBo MoF ¢—H,0 70,80) 19,58] 9,62 | 1,99 

BBICYIUMBasIOCb MPH MOHWxeHHOM PaccunTaHo no co- 

‘(aBleHuu mp Temmeparype 50— UNE = BES 8 

60°. -H,O AES AGE SARS Ole e200 


} 


BemlecTBo aHasIH3HpoBaslocb 
Ha cojepxanve B Hem MoO, u HF, MeTOqOM, omucaHHbim pauee (*). Pe- 
3YJbTaTBI aHalu3a mpencraBenbl B TaON. 2. Ja cpaBHeHua B TaOsmMue fa- 
“HbI TakoKe Pe3ybTATHI, MOyYeHHbIe MpH aHaH3e TBepfoH dasbt HeMoOsFe 
| -HeO, BbiqemeHHOH B cHCTeMe 
} HF — MoFs — H20O (°). 

CBohctBa AugTrop- 
OKCHMOMTHOReCHOBOH KH- 
© J120 TyPr, Jludbropokcumon6- 
JeHOBaA KUCIOTa MpecTaBJIAeT 
coOoH OecluBeTHoe KpHCcTaMye- 
CKOe BelleCTBO, TMOCTeNMeHHO pa3- 
JlararolleecA Ha BO3Ayxe C H3Me- 
HeHHeM OKpaCKH OT OeClUBeTHOH 
K XK@JITOBATOH JO 3eJICHOBATO-XKesI- 
TOH. XpaHeHHe B 3aNaAHHbIX aM- 
WysaxX MpHBOLMT K aHavlOrHuHOMy 
(HO Ooulee MejWIeHHOMy) H3MeHe- 
HuIO OKpackH. IIpH xpaHeHHH B 
Te(JIOHOBbIX cOCyaxX B BakyyMe 
JUPTOPOKCHMOJIHOAeCHOBaA KHCJIO- 
Ta He mperepneBaer H3MeHeHHH. 
@MopMa KPHCTaJJIOB MOJIHOCTbIO 
HJ@HTHUHA paHee NOyYeHHOH B 
Puc, 2. Muxpodotorpabus xKpuctanos xuprop- cucreme HF — MoFs — H20 (cM. 

OKCHMOJIHOZECHOBOH KHCJIOTHI pyc. 2) (2): 
Bplia ycTaHOBJIeHa pacTBOPH- 

MOCTb JH@TOPOKCHMOJHOACHOBOH KHCJIOTHI B BOE Ip PasJIMUHBIX TeMMepaTypax. 

TiubropokcumosHOZeHoBaA KHCIOTa HMeeT 3HAYHTebHy!O PaCTBOPHMOCTb 
B BOJe, YBeJMUMBAIOWyIOCA MPH MOBbILWeHHH TeMMepaTypbI (cm. Ta6. 3). Ilo 
JlaHHbIM PaCTBOPHMOCTH HTOPOKCHMOJIHOJeEHOBOH KHCJIOTHI B BOE B 3aBHCH- 


MOCTH OT TeMIepaTYPbI BOSMOXKHO BHIUHCJIEHHE TEMOTbI paCTBOPeHHA COracHo 
AH (T —T° 
ypapHennio IIpegepa:InC = a JI pacueTOB MOXKHO TaKXKe BOCMOJIb- 


1 
30BaTbca TpadHKOM C=d7) (cM. pue. 3). 


TensioTa pacTBOpeHux juTopoKCHMOVIHOeHOBOH KHCJIOTbI OKa3aJlacb pai 
Hol —0,4805 kka/Momb. B JaHHOM cayuae 9Ta Bea OTHOCHTCA K et | 
pacTBOpeHHA B HaCbILeHHOM PacTBOPe (moceqHAA TenloTa pacTBopeHusi)| 
OyHakO B CBA38H C TeM, UTO ypaBHeHHe Ipeyepa MpHMeHUMo B cTporo ompeye 
JICHHBIX YCJIOBHAX (BeECbMa MaJaa Pach 
TBOPHMOCTbh HM OTCYTCTBHE XUMHYECKOT 
_ BO3feHCTBHA PaCTBOPHTeA, UTO B pac} 
PacTBOPHMOCTB [UpTOpOKCHMOJIHOAeCHOBOU cMaTpHBaeMoM cjyyae He HMesIO mecta)| 


Ta6Onmuna 3 


cea Begone nosyyeHHoe 3HayeHHe MocuenHel TeMJIO} 

aay eon | OMS) Tbl PACTBOPCHHA MO*KeT PaCCMaTPHBATb 

ecg SOCOM wees |) MOO Inc CA JIMIUIb KaK KayeCTBeHHaH XapakTe} 
wee | pnermKa Tennosoro siibexta- Ora rem 

0 3,66 44 46 3,09 4,128 3peHHA HaxOWHTCA B COOTBETCTBHH 

25 | 3,35 | 48,38 | 3,36] 4,242 OOLIMMH MOJlOxKeHH AM pa6or H. K. Boe 

50 |3,09| 54,32 | 3,57| 4,288  PeceHcKol (°). ; | 
75 2.81 | 53,92) 3. 758 laedaooe TepMuueckKH lH aHawdu 
90 |2,75| 56,16 | 3,90] 1,364 mupTOpOKcCHMOMHOREHOBO 

KucaoTH. JubropoKcuMoiMOjeHOo; 


Bad KuCIOTa Oblua MOLBeprHyTa TepMo; 
rpaduyeckomy ucceqopanuio. Ha KpHBOH HarpeBaHus (puc. 4) HMeeTCA TPH 
3uqos@bekta upu Temnepatypax 290, 380 u 555°. [na pacumposKu acekTou 


40 | 
1 95 
S A 
“IK 
50 
25 
tf 12 13 ¢ 
iuc¢ -—~- 
Puc. 3. PacTBopumoctb AudTopoKcHMomH6- Puc. 4e TepmorpamMa pasJlO%Kenna 
KeHOBOH KUCJOTEI B BOWE B 3aBHCHMOCTF OT 


TeMMepaTypbI 


be€CTBO BbIJePKHBAIOCb MPH COOTBETCTBYIOWIHX TeMMepaTypax B TeyeHH 
yaca, mocle vero NPOBOAMICA XHMHYeCKHH aHalH3 mpo6. JlaHHbie xumuye 
CKOrO aHaJIv3a mpeAcTaBJIeHbI BTaGw. 4. 


Tludropoxcumonv6yenopaa KucOTAa Ta6anwa 4 
He esielacten upu HalPepon iy pice) CoctaBbl NpOyKTOB, NOTy4eHHEIX Mp 
290°. [Ipu tTemnepatype 290° oTmenmaeT-  TePpMHYeCKOM pasOKeHHH HdTOpoKcH- 
CA OMHa MOJeKyla BOAT u 0,5 Monexky- MoaHOReHOBOH KHCHOTET H_M OsF2-H20 


Jbl (PTOpucTorO BOAOpoAa; TakUM OOpa- 

30M, IPH 9TOM MPOHCXOMMT JecTpyKUMA pas. 

KOMIWI€KCHOH K I] tn, | Mo.% | F.% [Fs Mo] Neen 
: M KuCcHOTHI. LIpH Temmepaty- #00 ta albenatlcag | ee | nena 

pe 380° npoucxoguT JabHeiilee oTIeN- 

JleHHe dTopa c o6pasopanuem nonu- 


oKcudropmomuGzenoBol KucmoTEI coc- 290 | 56,06 | 16,26] 1,45 | HsMosO¢Fs 
tapa HsMo«isF. Kannezasn comb no- 380 | 64,46] 3,02] 0,24 | HsMosOx9F 
QoOHOH KucnoTE! nonyyena mntnu- °° 166,96} — | — MoQs 


JTymontom u Onrenrotbom (4) B Kauect- 


Be pail iee MpokykTa erufpataluu coequnenua HsMoa0,3F-3HeC 
Saket: MOBbIMMCHHE TeMMepaTypbl AO 555° NpHBOAUT K OO6pa3s0BaHHl 
H TPe€xXOKHCH MomHOZeHa. [Ipu stoi x%e Temmepatype yxe mpoucxony 


BO. 
a MPpOAyKTa TepMuYeCKOrO PasMOXKeHUA — TPeXOKHCH MOMHOIeHa. 
fore 4 


IIpowece TepMuyecKOrO pa3v1O2%KeHHA COMPOBORaeTcA OOpasoBaHveM B Ka- 
1ECTBE NPOMeXKYTOUHBIX MPOAYKTOB COCHHEHHH, KOTOPble MOXKHO paccMaTPHBaTb 
<aK (TOP3aMelleHHble H30NOMHKUCOTHI. PesyabTaTbl TepMorpadbuyecKoro UC- 
ce€MOBAHHA MO3BOIAIOT CieaTb 3aKOUeHHe, YTO BOJa, BXOJAllad B COCTaB 
IU@TOPOKCHMOMHOZEHOBON KHCJOTHI, He THrpockonMyecKasn, a BXOJHT B COCTAaB 
<OMIVJIEKCHOH MOJICKYJIbI. 


VUnctutyT o6mlel uw HeopraHHyecKoH XHMHU [locrynuso 
uM. H. C. KypuHakosa 1 X 1958 
Axkayemuu HayK CCCP 


| UWHMTHPOBAHHAS JIMNTEPATYPA 


10. Ruff, F. Eisner, Ber., 40, 2926 (1907), 2 U.T. Pec, Xumusn dtopa 
uw ero HeopraHHyuecKux coequHeHuit, 1956, crp. 641. 8 H.C. Hukoaaes, A. A. Ona- 
AOBCKHA, DKypH. Heopr. xum. (1959), Bmeuary. 40. Smitz-Dumont, P. Op- 
Pen S10),9 Zs. anorg..Chem.,275, 21 (1954), SK. Bockpecenckasn, IT. HW. 
AuKkosekaa, PKypH. hus. xum., 21, z. 6 (1947). 
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C. C. HOBHKOB, T. HW. FOJOBHKOBA x B. A. TAPTAKOBCKHH 
CHHTE3 PTYTbOPrAHHYECKHX HHTPOCOEJMHEHMH 
(ITpedcmaeaeno axademuxom A. B. Tonuuesoim 14 VII 1958) 


Kak H3BecTHO, MHOrHe COM PpTYTH OpraHwueckHX MH HeOpraHWyecKHX KU 
MOT HaXOWAT WMpOKOe MpHMeHeHHe B peakKUMAX MePpKYPHPOBaHHA, MpHcoeyx 
HeHUS K KpaTHol cBa3H w Wp. MoxxHo Opll0 MpeAMOMOKUTb, YTO PTYTHBIC COM 
allH-(POpMbl HHTpOaMKaHOB Tak2Ke OyMyT CKJOHHbI BCTYNaTb B HEKOTOPh 
H3 9THX peakuuit. Msyuenue B 9TOH O6aCTH ObIIO HayaTO C HCCeMOBAaHHA PTY 
HOH COM TpHHUTpOMeTaHa Kak BeleCTBa, B KOTOPOM TayTOMepHble nepexog 
'BbIPaxKeHbI OCOOeHHO ueTKO (7). 

Hamu 6buio ycraHOBeHO, UTO PTYTHAA COJb TPHHATPOMeTaHa JIerKO Me 
KypHpyer coequHeHuaA Kak auibaTMyeckoro paya, CosepKalllve MOAB KHBI 
aTOM BOMOpOMa, TAK HM apOMATHYECKHX HM FeTePOMMKMMYECKUX PALOB, C OOpas 
BaHHeM BellecTB oOuleH PopmMysbt R — HgC(NO,)3 m0 cxeme: 

RH -+-Hg [C (NOz)3]e>R—HgC (NO2)s-+HC (NOz)s. 
Mei nogpo6Ho u3y4uJIH STY peaKWHIO Ha MpHMepax MaJIOHOBOTO, alleTOyKCy 
Horo, HHTpoyKcycHoro 9Pupos, alleTHJlalleTOHa, alleTOHa, WHKJIOMeHTaHOHa 
‘OeH301a, TOMYOa, AHH30a, AHUJIHHA, WHMeTHaHuIMHa, ypaHa uw THOdeHa 

YcOBHA peakUMH, KOHCTaHTbI, BbIXOJbl H aHaJIH3bl KOHCYHbIX MpOLYKTO 
cBeyeHbI B TaOs. 1. | 

JlokasaTenbcTBO CTPOCHHA CHHTe3HPOBaHHEIX PTYTbOpraHHyeckHX HHUTPC! 
COCIMHEHHH OCYUeCTBIANIOCb 3aMCHOH TPHHHTPOMeTHJIbHOrO OCTaTKa Ha Ta 
JOM MpH B3adMOsecTBHH HX C FasOHQHbIM KaJHeM: 

R—HgC (NOz)3-++KX>R—Hg X + KC (NO3)s. 
TpHHHTPOMeTHJIMepKypapHIbl TpH elicTBHH 6poMa OOpa3y!OT COOTBETCTBYIC 
ulue MepKypOpoMHyb H OpoMTpHHuTpometaH. KouWeHTpHpoBaHHas cousaHas 
KHCJOTa IpeBpaliaeT HX B MEPKyPXJIOPHAbI: 

Se eeate 

So JA . 
Nera, 

me Ar—HgCl+HC (NOx)s3 


YabrpauoueroBble CMEKTPbl CHHTe3HPOBaHHBIX HaMH COe@QHHEHHH, CHA 
Tbe B NOMAPHBIX HM HENOJAPHBIX PaCTBOPHTeAX, Pe€3KO pa3MHYHbI HW COBMa 
MaroT co ciekTpaMu, NOyueHHbIMu Tanuem (7) Quid pTyYTHOH COMM TPHHUTPO 
MeTaHa B COOTBCTCTBYIOUIHX PacCTBOPHTeAX. ITO OOCTOATEMbCTBO 3acTaBJAe 
NpeANONO*KUTb, TO MPOAYKTHI MepKypHPOBaHHA, TaK Ke KaK HM CaMa PTYTHA! 
“COb TPHHUTpPOMeTaHa, MOryT CylleCTBOBaTb, B 3aBHCHMOCTH OT MpHpogb pac 
TBOPHTeIA, B ABYX B3aHMHO IpeBpalljalOulMXCA TayTOMepHBIX opMmax: 


t 


O 


H B KPHCTaJIJIHYeCKOM COCTOAHHH MpescTaBAoT co6olH HCTHHHbIe MeTasIC 
OpraHwyeckue coequneHud R — Hg — C(NOag)s. 

BecbMa cBoeobpa3Ho MpOXOJMT peakiHA PTYTHOH COMM TPHHATpoMeTaH 
C HUTPOOeH30/IOM, M-MHUTPOOeH3OVIOM, O-HUTPOTOJIYOJIOM H 0-HHTpOaHH30J10M 
Cyaa m0 jaHHbIM Qe€MeHTapHOroO aHaJIH#3a H XHMHYCCKHM CBOHCTBaM, MOV) 
YeHHbIe B Mpollecce peakWHH BeULeCTBaA ABJIAIOTCA KOMMJICKCHbIMH NpeykKTaM 
MPHCOCIMHEHHA MOJEKYJIbI PTYTHOH comH TPHHUTpoMeTaHa K MOJIeKYye COO" 
BETCTBYIOUlerO HATPOapOMaTHYeCKOrO COeAHHeHHA. 
834 


' oO 
z a an 
iE ° -y) 3 : 
R* a if yf i 
| z ae leal ae B 
4 |HC(COOC2H;)2 | S@up | 20 42 | pasa. 
>250° 
2 /COOGHs | Bona | 29 42 159 
ee COGH, 
| COOC,H 
3 acd DOG: Boma | 20] 0,25 435 
| NNoz 
LA HC(COCH.)2 | Bona 20 12, 158 
5 CH,COCHz | Boa | 99 50 153 
6 C,;H,O Boga 20 60 140 
wT C,H; Bex30u| go 5 146 
8 (la k@rish Tonyon| gq 3 n =149 
o =126 
9} 7CH,OC,H, Cnupt} 7g} 0,5 n =101 
o =114 
410 C,H,NH Cnupt 99 | MrHo- 417 
BeHHO 
41 | (CH,)zNCjH, | Cuupt | 99 | mruo- 140 
BEHHO 
42 C,H;,O Sbhup | 99 | 0,5 120 
43 C,H;S Sbhup | 20] 0,5 415 
* O6uaa bopmyna RHgC(NO,);. 
Saas 
a = 
Mopmysa => z 
ad E 
Os be 
NO,C,H,. Hg [C (NOz)3}: 3,0 116 
¢m-(NO,)2CgH,-Hg [C(NO2)s]2 3,5 147 
o-CH;(NOz)C;Hy: Hg [C(NOz):]e 3,5 75 
o-CH,0(NOz)C,H,: Hg[C(NOz) Jz 2 109 


iy fe] 
IipumMeuaune. PacTBOpHTesb — O6yTHOBbIii CNHPT, TeMMepaTypa peaKkUuH Wie 


Bpixon, % 


35 


80 


96 


95 


98 


95 


58,5 


51,5 


44 


28 


Buixon, % 


54 


C, % 


Haig. | Bblu. 


Ta6auua 1 


Haig. BbIY, 


N, % 
Haliz. BbIY, 
7,97 

8,24 
8,04 
8,58 
8,76 
8,59 
44,27 

441,60 
Ada 
8,92 

9,34 
8,94 
10,16 

10,34 
10,19 
9,55 9,69 
9,6 
9,71 9,85 
9,74 
9,59 | 9,54 
9,49 
8,72 | 9,48 
8,83 
9,98 

10,04 
10,03 


Ta6Oauna 2 


18,71 2,29 
18,85 DAS 
18,84 2,49 
17,73 1,93 
17,52 4,89 
, 17,86 2,02 
We a} 1023) 
12,44 1,25 
12,38 1,38 
15,98 1,55 
15,02 1,57 
16,23 1,62 
12,05 1,40 
41,78 1,24 
12,08 4,44 : 
16,57 Sle 
16,64 63 
16,70 etay HI 
19,90 1,30 
19,70 1,418 
19,96 18} 
21,45 1,70 
24,75 4,59 
PAG ie 
20,68 1,36 
20,99 1,69 
20,69 1,46 
18,96 1,67 
18,98 1,36 
19,00 1,76 
HeycToHuHB 
44,74 k 
14,38 0,76 
44,79 1,00 
HeEyYCTOHUHB 
C, % lay YA 
Hafiz. | BbIY. Haug. | BBY. 
5 84 
eos 15,40 ney 0,80 
4 
tits | sama | 8h | ot 
2 ,87 
PEE 16,94 ee 1,40 
48 1,06 
hee 16,53 | f°?3 4,07 


Halig. 


N, % 


BbI4. 


15,00 


Jleficraue wenoueli mpuBoquT K paspyulenmio KoMMeKca C OOpas0BaHHeM 
MCXOJHOrO HATpOapoMaTHyeckoro COe@qHHeEHHA, OKHCH PTYTH WM COOTBeETCTBYW- 
eli COM TpHHUTpOMeTaHa, Halpumep: 

NO.C.H; + Hg[C(NO2)3]2+2KOH— NO,CsH;+Hg0O+2KC (NO2)3+H20. 

PryTHaa comb TPpHHHTpoMeraHa He pearHpyeT C M-MHHTPOTONYOMOM, At- 

JHHUTPOAaHH30JIOM U M-TPUHUTPOIeH3OIIO 


UHMH 3aMeCcTHTeJIH B MeTa-MOJIOXKCHHH OTHOCHTeCJIbHO HUTpOrpyniibl. 


M, T. @. C CO@AHHEHHAMH, COJepKa- 
Sro Ha- 
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6mioNeHHe faeT OCHOBaHHe MpeWIOKHTb cCepyioulee CTPOCHHe KOMIIVIeKCAa 
Oe (NO) 
yan i 3+ we 273 
tere gy 
s “Scind2s 
Hamu u3yyasoch TakxKe WelicTBHe PTYTHOM CoH TPHEMTPOMeT ane Ha co 
eMHEHUA, CoxepxKalNe TBOMHy!0 cBA3b. Kak usBecTHO (*), pA COJIeH pTyT 
B pacTBopHTeiAx oOuleH cbopmysb! ROH mpucoequHAeTca K ojepuHaM ¢ opal 


30BaHHeM B-MepKYPUPOBaHHBIX CIMPTOB HIM SPupOB NO CxeMe: 
HgX,+ROH2RO—HgX+HX | 


| hinged! 
ROHgX-+-C=C2—C—C— 


| | ery 
OR HgX 


Viccnenya sp3aumogelictaue Hg[C(NO,)s], ¢ STHJIEHOM B BOQHOM HJIM CMHp| 
TOBbIX PaCTBOPaX, MbI YCTAHOBHJIH, YTO MPOMYKTOM Peak ABJACTCA HE OKH| 
qaembiii cnupt (usin scbup), a TPHHHTpOMeTHA-3, 3, 3-TPHHHTPONPONWIPTyTb: | 

» | Hy>C=CH2+ Hg [C (NOz)s}2— (NO2);CCH,;CH2HgC (NO). (II 

Sto we coemKHeHHe CEpasyeTcaA HU NpH JeLCTBHH PTYTHOH coNH TPHHUTPO 
MeTaHa Ha 3THJIeH B HHTPCCeH30e H HHTpOMeTaHe. TeM CaMbIM MOKHO CUHTATI 
WOKa3aHHbIM, YTO OOpa3s0BaHHe TPHHHTPOMeTHJI-3,3,3-TpHHUTPONpONHJIpTyT 
MIpOWCXOLHT MyTeM HelocpeACTBeEHHOTO MPHCCeAHHEHHA BIEMeEHTOB PTYTHO 
COM TPpHHHTpOMetaHa K 9THJIeHY (cxema II). Heo6xoqumMo nojyuepKHyTb, YT 
TakKOH THN MpHCOeAHHEHHA COvleH PTYTH K JBOHHOH CBA3H ABJIAeTCA HOBO! 
peaklveH B XHMHH PpTYTbOpraHHyecKHX coeqHHeHHH. OHako MmpH MBy! 
YeHHH B3aHMOJeHCTBHA PTYTHOH COJIH TpHHHTpOMeTaHa Cc (eHHLAKONpO 
1aHOM H BHHMJISTHJIOBLIM S9PUPOM B BOJHOH WIM CNHPTOBOH cpeylaxX HaM# 
M0Ka3aHa CNOCOOHOCTh STOH COM PearHpOBaTb B BUe CBOeH THApO(aIKO)OKHCH 
T. €. mo cxeme (I) c o6pasosaHveM B Cylyyae (PeHHIUMKIONponaka y-MepKy 
pHpoBaHHoro supa, KOTOpbI elicTBHeM OpoMHcTOrO KaJIMA NMepepenenH * 
3-MeTOKCH-3-eHHJINPONHJIMepKYPOPOMHA,  OFHcaHHbIi B wuTepatype (4) 


CH, 
PN + HglC(NOgsle BSS. ab Ge ee + 
OCH, 
+ HC(NO,)3 S=—> CgHs—CH—CH,—CH,—HyBr + KC(NOd)ay 
OCH, 


a B cjlyyae BHHHJISTHIOBOrO supa — TpHHHTPOMeTHJIMepk ypalleTabyeruyi 
(no o6uyeh cxeme peakUHl BHHHOBbIX SupOB Cc COAMH PTYTH (°)): 
OH 


H,0 | 
CH2=CHCC;H;+ Hg [C(NO3)3]}e—> [(NO2)sCH gCHo—CH]+C,HsOH+ HC(NO,)s. 


(NO2)sCHgCH,—CHO OH 


MntTepecHo oTMeTHTb, TO K peakKUHAM NIpHCOeqHHeHHA NO JBOHHOM CBA3P 
CMOCOOHbI HE TOJIbKO CaMa PpTyTHAA COM TPHHHTPOMeTaHa, HO TakXKe H coedH 
HeHHa Tuna K — HgC(NOz);. Tak, Hampumep, XJIOPMePK YPTPHHHTpoMerat 
(o6pasyrouniica NpH B3aMMOAeHCTBHH TPHHHTPOMeTaHa C BOJHBIM pacTBOpon 
‘CYJICEMbI) JlaeT C STHIEHOM TPHHUTPONPONHIMepKYpXJOpHL, . 


(NOz)sCHgCl-++CH2=CHy->(NO.)sCCH»CH,HeCl, 
a TPHHHTPOMeTHI-3,3,3-TpHHUTPONpONMIPTYTb Aaer 6C-TpHHUTpoNponwpTyTE* 
(NO2)sCCH,CH2HgC (NO2)3-+CH2=CH 2 [(NO:)sCCH2CHo]}.Hg. 


* 
Buc-TpHauTponponuaprytp MOXKHO ,MOJYYHTb HeMOCpeACTBEHHO H38 PTYTHOI Con TPH 
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I]picoequnHeHue pTyTHOH co TpHHUTpoMeTaHa K JBOMHOM cBA3u ObI 10 
M3y4eHO Ha MpHMepax MponMNeHa, CTHpOla, WMKOreKceHa, aJIM0BOrO CHupta 
W MeTHJIOBOrO apupa akpuOBOH KuCcHOTHI. Bo Bcex ciyyaax peaKuMa lpote- 
‘KaeT m0 cxeme (II). C anauaoBsim cmuproM pTyTHaa covb TP HHUTpOMetaHa 
Wake B BOJHOM pacTBope cpa3y pearupyeT NO ypaBHeHui: 


| 2CH,=CHCH,OH + Hg [C(NOa)s]2—>[(NOz)3CCHCH) JaHe. 
| I 


I CH,OH 
B tTa61. 3 ykKa3aHbl KOHCTAaHTHI H BbIXOJbI HEKOTOPbIX MOJIYYCHHbIX BeLILeCTB. 
Ta6Oauna 3 
O 2 
6 AS Cc, % H, % N, % 
@Dopmywia 5 S | 
a Hal. BbIU. al BbIu. Haig. BbIY. 
(NO), CCHzCHHgC (NOz), 467 SaauieieroT. tiie 0,79 15,96 
3°13 | 09 | Gra | 0.76 er | eee 
“(NO,);CCH2CH2HgCl* 442 92 = =, e 
{(NO2),CCH,CH2]2Hg gn || 12578 4,44 14,82 
| ue 12'36 | 1284 | 4%g | 1-45 | 459g | 15,09 
4«NO;);CCHCH,HgC(NOz), 134 yt 11,04 : iNisal7/ — = 
ee 87 1 aattg | 14,06 | 4’o4 | tefl 
8 
_{(NOz);CCHCH2 ]Hg 42h 7 16,62 F 2,19 14,15 
ee | 9 16,69 | 16,42 | 9’o3 | 2,06 14,24 ee 
3 2 
NOz);CCHCH:HgC(NO¢), 9 8 19,53 4,38 —s al 
i 129 0 t9'7 | 1985 | 4°73 4,33 
‘o* *5 
aN. 55 16,47 4,70 — 2 
ae: 95 te’63 | 10-48 | tgs {,73 
A /C(NO2)s 
/(NO2),CCHCH,]Hg 70 | 15,57 2,07 13,74 82 
[ Ale a 408 Sloe rae al 2 ay fh 472) Mages | ean 
2 2 
-¢(NOz);CCH,CH — HgC(NO,), 450 82 {oe 412,28 en 1,03 _- — 
COOCH, j : 
(NO,);CHgCH:CHO 9,22 0,76 40,74 67 
2)3 2 428 65 9°31 9,15 0'84 10,76 10°92 10,67 


* Hatineuo %: Cl 8,65; 8,73. Boiuncmeno %: Cl 8,56. 


B To BpeMA KaK CHMMeTPHYHbIe PTYTbOPraHHyeCKHe MOJIMHATPOCOCTHHEHHA 
‘BIIOJIHE YCTOHYMBBI K M@HCTBUtO KHCJIOT, TaJIOHMTOB H TaJIOHAHbIx couleH, HeCHM- 
MeTPHUHbIe PearHpyloT C HHMH IO CXeMe: 

Hel 
—__ (NO2)sCCH,CH,HgCl+ HC (NO3)s 


be 


> (NO.)sCCH,CH,HgBr-++BrC (NOz)s 


(NO2)sCCH,CH2HgC (NOs2)s 


co (NO2)sCCH,CH2HgCl-+KC (NO2)3 

PryTHaA CO/lb TPHHUTpOMeTaHa He MpHcOeAHHAeTCA K OJleHHaM H30-CTpOeHHA 
(u30-6yTHeH, 3-9THIMeHTeH-3), HMEIOUIMM XOTA Obl OHH YeTBeEPTHYHBIM aTOM 
yruiepoqa y ABOMHOM CBA3H. 


VUucrutyt opranugeckod xumuu um. H. JI. 3emaucKoro Iloctynus10 
Axajlemuu HayK CCCP 11 VII 1958 
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Y jeH-Koppecnoujent AH CCCP A. fl. METPOB, B. A. TMNOHOMAPEHKO, 
r. B. OJABALWISAH u C. H. KPOXMAJIEB 


®TOPKPEMHHHMOPrAHMYECKHE COEXMHEHHWA 


H3Y4EHWE PEAKLWM NPACOEAMHEHHA AJIK WJIX JIOPK PEMHUH- 
PHAPHAOB K 1, 1, 2, 2-TETPA®TOPSTHJIAJJIUJIOBOMY S@KPY 


B npempizyuet padote (1) Hamu Obilm0 NOKasaHO, YTO peakIMA MpNCoelMHe- 
HHA aJIKHJIXJIOPKPCMHHHTHAPUOB K 1,1,2-rpudrop-2-x0psTH1aJ1HJIOBOM 
apupy (CH2 = CHCH2OCF2CF(Cl)H) (A) B mpHcyTCTBHH MJlaTHHApOBaHHOr 
YI SABIAeTCA YOOHbIM MeTOJOM CHHTe3a TIpocTbIx dTopkpeMHuhoprannye 
ckux 9dupos. Ha ocHOBaHHM JlaHHbIX MO COBMECTHOMY MTIPHCoeMHHeHHIO K 
CHe = CHCHOCF2CF(CI)H_ coorpercTByroulax , Nap aviIKHJIXJIOPKPCMHHHTH]- 


‘6 a 
70 
(A) 
60 25 | 
ev 2 | 
40 (6) ete | 
8 ee 
= JO S 8 45 
S N S 
20 3 
8S 
10 SS 
a S 05 
1 2 3 a 


yy 


Pue. 1. Tlpncoequnenve akumxmopkpemHuiirugpuyos (CHs)(C2Hs)eSiH, 
(CHs)(C2Hs)(CI)SiH, (C2Hs)(Clz)SiH mw ClsSiH kK (A) # k (B): @ — BBIxoy npo- 
MYKTOB NpHcoeqHHeHHsA, 6 — OTHOCHTe€IbHaA AKTHBHOCTb aJIKHJIXOp KPeCMHHit- 
THAPHAOB, OMpeseenHaA MeTOJOM «KOHKypeHUHH». nm — unco Si — Cl-cBase 
B Rs (Gl) Sill 
PHAOB MOcNeAHHeE ObLIH PacnosO2X*KeHb! (M0 OTHOCHTEbHBIM BbIXOaM MpOYKTOE 
NpHcoeqMHeEHHA) B CeXyIOWWMNH par: 
(CHa) (C2H5)2SiH > (CHs) (C2Hs) (Cl) SiH > (Cos) (Cl)pSiH > ClsSiH 
— B OTJIM4YHE OT NPHCOeAMHEHUA TeX Ke aIKHIKPCMHHHTHAPUAOB B OTCyTCTBHE 
«KOHKYPHpyloulero> KPeCMHHHTHApHya *. 

B JaHHo padote MbI Oouee NeTaIbHO HCCeLOBAaIH TY peakUHIO Ha NpuMepe 
Tex 2%Ke aJIKHIXIOPpKpeMHuArHApHAoB u_ 1,1,2,2-TerpacdbropsTusannunoBoro 
apupa CHe = CH -CHsOCFeCF2H (B). Bee onbitbt nposoqunuch B cpaBHH- 
MbIX YCJIOBHAX (CM. Tal. 1 uw 2). TlomyyeHHEIe mp STOM pesyMbTaTLI MOMHO- 
CTbIO NOATBEPAKAalOT H3JIOXRECHHHIE BHILE BbIBOAbI (cM. puc. 1). 

B cyuae mpucoequnenua (CHs)(C2Hs)2SiH Kk (B) am cyuiKa KaTaJIM3aTopa 
B BakyyMe (2 mm) mpu 300°, Hu o6pa6orKa ero C2HsOH, Hu mpopegenne peak- 
WH B npucytcrBun (CHs)2SiCls AA ylaieHvs BO3MOXKHOM Bar He MpHBOLAT 
K YBeJIMYeHHIO BbIXOJa NPOAVKTa MpHcoeqMHeHuA. OHakO O6aBeHne JaxKe 
MaJIbIX KOMMYeCTB C2eHsSiHCls pesko yBeHUMBaeT BbIXO, NPOLyKTOB MIpHco- 
equHeHna**. OtoT akT, Kak MH BCe OTMCYCHHBIe BbILIe, aeT OCHOBAHHA npeAno- 
Jaratb cuefyiomee: 1) peakWWA NpUCoeqMHEHUA KPeMHUMTuAPHAOB Ha TWiaTH: 


* B stom eyyae HanGonee merKo NpHcoequHAIMCh CeHsSiHCle u H i 
MauGonee tpyaHo (CHs)((2Hs)eSiH. A eS Wet a 

PucoeauHenve (CHs)(CeHs)2SiH xk (B) B mpucytcrsun HePt Cle-6H2O nauuuaeres 
NPH KOMHATHOH TeMnepatype H MpoteKaeT ¢ GombUIOK CKOPOCTbIO. ‘ ae cane 
$38 


MPOBaHHOM YIvie, BO3MOXKHO, ABIACTCA PakuKabHOUeNHOH; 2) cynlecTBeHHY!O: 
OJlb B STOM Mpollecce, OVeBHAHO, HrpaloT CHJIbI aNCOpOUMN pearnpyIoULHX MO- 
€KyJI Ha NOBepXHOCTH KaTaJM3aTopa; 3) MerkOcTb OOpa30BaHHa H AKTHBHOCTb 
ANMJIbHBIX PaMKaJIOB 3aBMCHT OT xXapakTepa cTosmMx y Si samectuTenel; 
A3IM4He B AKTHBHOCTH CHJIMJIBHBIX payuKaoB (BMecTe C Apyrumu cbaKTopamy). 
OXKeT OOBACHHTb OTMCYCHHEIE BbILe OCOOEHHOCTH peakIHH NpHcoequHennsA. 


TaoOuuna 1 
=(Sij—'H]+ Rp -=Si—Rp 


O 

= 
i Beerorny-| p = alae Bpixoy 
b Mcxogupie ee pufza, F’ OF dee Ages 
; pt rHAPHAbI (ox) Tun) gE £5 I]Jpoyqyktb! peakyuu : 
4 oo SS ay % 
; Seale x 
== 
| Cl1,Si — H 40,6 (0,3) | 47,5(0.2) | 461 | 11] Cl,Si—Rp 51 | 58.0 
| ((CHs) (Cl)2SiH*** 34,5 (0,3) | 47,5 (0,3) | 162 | 414 |(CH,)(CI2SiRp 29 | 35,0 
1 (CoH) (Cl)2SiH 38,7 (0,3) | 47,5 (0,3) | 180 | 10 |(CzH,) (Cl)2SiRp 54 | 63,0 
» |(CsH,) (Cl)2SiH 36 (0,25) | 40(0,25) | 183 | 8 |(C,H,) (Cl)SiRp 30 | 40,0 
| }(CH;) (C2H,) (Cl) SiH 32,6 (0,3) | 47,5 (0,3) | 170 | 44 |(CH,) (CzH,) (Cl) SiRp 37 | 46,0 
| |\(CH.) (CeH,)2SiH**** 30,7 (0,3) | 47,5 (0,8) | 172 | 46 |(CH,) (C2H,)2 SiRp cnennt | — 


* Re = CH: = CHCH,OCF,CF.H. ** Bce peakuHH MpoEosHHCcb B NpHcyTCcTEHH 0,3 r1%Pt/C 0,3 4., pBpema 


eaKunH 38 aca, “** Huskwi BbIXOZ MpoxykTa MpHcoesvHEHHS, OVCBHAHO, CBASAH C 3arpaASHEHHOCThIO 
H,°iCl,H. **** Peaxuua c 0,2 ma pacteopa 0,4 M H,PtC!,-6H,O B usonponHsOBOM cnupTe npH KOMHAaTHOR 
emMepatype, nocsie 380 MHH. ana 22 r (28,1%) npoaxyKTa npHcoeqHHeHHA, 


Ta6nuuna 29 


So Bpixoj, 

[=| , : ane 

Vcxogupie rugpugni*| Sez] Pe. TlpoxykTbl NpHcoewHHeHHA 
5 . =o = as r % 
z Zea] Zee : 
4 |C,H,SiHCl, 167 41,5 |C.H, (Cl)2SicHzCH2,CH,OCF2CF2H 30,2 35 

Cl,;SiH Cl,SiCH2zCH2CH,OCF2CF2H 28,4 32 
2. |\C2H,SiCleH 470 8 (C2H;)(Cl)2SiCH2zCH2z,CH,OCF2CF2H 25.0 29 
— |(CH;) (C2H;)SiCIH (CH,) (C#H,) (C1)SiCH2CH,CH,OCF2CF2H 28,4 36 
3 |C2H,SiCI2H 158 7 (CoH;) (Cl)2SiCH2zCH2,CH2OCF2CF.H 17,0 20 

(CHs) (C2H,)2SiH (CHs) (C2H,)SiCH,CH2zCH2,OCF2CF2H 17,3 49 
4 |Cl,SiH 172 12, Cl,SiCHzCH2zCH,OCF2CF,H 38,4 19 

(CH) (C2H,)2SiH (CH) (C2H;)2SiCH2,CH2CH,OCF,CF2H 20,0 26 


* B peaKuHlo BBOxUTHC nO 0,3 Moss KamKporo rHApHyAa u 0,3 mona CH, = CHCH,OCF,CF.H. Konnye- 
TBO KaTasusaTopa (1%Pt/C) 0,3 r. Bpema peakunn 3 uaca. 


Crpoennve NMpOLYKTOB MNPUCOeCMHHEHHA MOK ASbIBAaJIOCb BCTPeCuYHbIM CHHTe€30M 
IO CXe€Me: 


ClsSiH-+-CHz=CHCH,O0CF ,CF2H 


CH,;MgbBr 
(2) 


|paBHeHHe CMeKTPOB KOMOHHALMOHHOTO paccesHUA OOOUX COeAMHEHHH, a TaKKe 
pyrux (usvueckuXx CBOMCTB NOATBep*KaeT UX NOMHYIO TOMRJECTBEHHOCT. 

B 3ak1oueHHe OTMeTHM, YTO NOmyyeHHble (PTOpsShuphl yY-ruzApoKcuypenus- 
PHAIKHJICHAHOB He JaloT mpH oOpaboTKe 96% HeSO« mpx O—10° cc oTBert- 
TBYIOUUX CJIOMKHLIX SPHPOB MO CxeMe: 

* HSO, 1 
RsSiCH,CH,CHgOCF2CF 2H + H20 o—10° RsSiCH,CH»,CH,OCOCF2H+2HF;~ 


Kak uspectHo (2), mofo6Han peakUHa B pAAy Mpoctlx supos TuNa ROCF: - 
CFeH(R = CHg, CeHs, C3H, u Ap.) B STHX YCOBHAX NPOTeKaeT OYEHb JerKO. 
Prise 2tretpagdtopstTuHnoBHh  sdup y-ruapokcw = 
ponuHATpHXxXMopcuNmanHa ClsSiCHeCH2CH2OCFeCFe2H (I). 40,6 r 
1,3 Mousa) TpuxsopcunaHa u 47,5 r (0,3 Mona) (B) Harpepanuch mp 161° B 
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a 
(CHs)3SiCHsCHsCH,OH+CF2=CFs2 —> (CH3)3SiCH2,CH,CH2,OCF2CF2H 


apucytcerBun 0,3 r 1% nuiaTHHbl Ha yruie B TeyeHHe 3 4ac. B aBTOKJaBe H3 Hq 
pxxaBeiouel cTatu emKoctbio 200 ma. MakcumaJbHoe jaBseHue 11 atm. B 
npotykTos peakuuu 81,5 r. PasroHKoH HX Ha KOJIOHKE co CTEKIAB A 
Hacalkoli Monyyeno 51 r (58%) uacroro (I) t Kum. 186°/751 mM, d? 1,433 


n2 1,3994, MR Haittpeno 49,58, BpruncieHo 49,58. 

i -C 20,54; 20,51; H 2,46; 2,57; Cl 36,18, 36,23; 
Hafineno %:C 20,04 Fog TT. 2433 
'CsH7SiClgF4O. Botaucaeno % :C 20,46; H 2,403} Cl 36,23; F 25,68 
2.1,1,2,.2-rerpadbropaTHAOBH i 9Pup Y-rHApOKCUNPC 
nuaAMeTHARUXaopcuaana, (CHs)(Cl)2SiCH2CH2zCH20CFeCFeH (II 
YcnoBua ombita npescrapientt B Tad. 1. Bec npodyktos peakunu 75,5 
PasrouKol Kak B omstre |  sBbiyenedo 29 r (35%) uucroro (II) T. Kun 
190,1°/750 mm, aie 13140-7729 1,3960; MR nailigeno 49,95, BeraucaeHo 49,96 
Hatt %:C 26,69; 26,62; H 3,73; 3,53; Cl 26,29; 26 , 03: 
Sa ee F 26,15; 26,53 
CeHipSiCl,F4O. Bstaucneno % :C 26,38; EIN SMOG: Gl 25597 ake Se 


3. 1,1,2.2-rTerTpadPropayTHAOBHH 3Pup -ruHaApoKcy| 
NnpONmuHASTHAAUXAOPCUHAadHa, (C2Hs)(Cl)2SiCH2zCH2CH2OCFe 
CFeH (III). Ycnosua onbira mpeycrapent! B Tab. 1. Bec mpodyKToB peakuu 


80 r. Pa3rouKoli Kak B onsite | BolgemeHo 54 r (63%) uuctoro (III) T. Kun 
207,2°/749 mm, 2 1,2837, n2? 1,4033; MR Halinexo 54,63, BplgHceHo 54,46 
Hatineno™ 0% 2'G"29..54°29) 43" H*45 24°94 "36 Clh 20-4075 2oeias 

F 253335524070 

CrHyeSiCl,F,O. Batuucteno %:C 29,28; 4. 24 Cl 24,70; F 26,46 
4.1,1,2,.2-reTpaPTrop3sTHAOBHH 3PUP Y-ruyaAPOKCH 
nponvaAnponuaAauxaopcuanan a, (CsH,)(Cl)2zSiCH:CHeCHeOCFs 
CFeH (IV). Ycnosua onpita cm. Ta61. 1. Bec mpoxyKtos peaxunu 70 r. Toca 
pa3roHKH MO, BakYYMOM BbIqemeHo 30 r (40%) aucroro (IV) T. kun. 101°/11 mM 
aie 24345 0 1,40352; MR Hafineno 59,29, BoruucaeHo 59,21. 


Hafigeno %:Cl 23,54; 23,66; F 24,77; 25,05 
CgHy4SiClaF,O. Bataucmeno %: Cl 23,54; tF .25,23 | 


5. 1,1,2,2-TerpampTropdsTHAOBHE a9p~up yTHApoOKcH 
npOonHAMeTHASTHAXAOPCHAaHA, (CHs)(CeHs)(Cl)SiCH2CHe: 
CH2OCFeCF2H (V). Ycnosua onbira mpesqctaBleHb! B Tab. 1. Bec mpogxyKTo 
peaxuuu 75 r. PasrouHKoH Kak B onbire | BriqemeHo 37 r (46%) uncroro (V) ] 
«um.199,0/749 mM, a0 1,1681, n%9 11,3956; MR naliqeno 54,82; BpruncmeHo 54,83 

Hafineno %:Cl 14,30; 14,041; F 27,22; 27,44 | 

CgHi;SiClF,gO. Bsruucneno % : Cl 13,29; .F 28,49 | 
6.1,1,2,.2-TerpadTropasTHaO0BHhH sbup Y-rupoKeu 
npONnHAMeTHARHITHACHAAHA, (CHs)(CeHs)2SiCH2CHeCHeOCF: 
CF2H (VI). K 30,7 r (0,3 Mos) MerunquatTHcunana u 47,5 r (0,3 Moma) (B) Opin 
npuoaBreno 0,2 mt 0,1 M pacrsopa H2PtCls - 6H2O0 B u3sonponumoBom enupte 
PeakWuA Havalacb OypHO NpH KOMHaTHOH TeMMepatype c CHABHBIM pazorpeBa 
HHeM PpeaKI{MOHHOM CMeCH H C BbINaeHHeM YepHoro ocayKa. Kon6a oxaxkKlamact 
Bowou. PeakuuA mpoTeKasla B Teyenue 30 mHH. Bec npomyKTos peakuun 64 r 
PasroHkoli KaK B_ ombire | BblqemeHo 22 r (28%) uncroro (VI) * tT. Kun 
196,5°/749 mm, co 10422. n® 1, 3930; MR ualineno 59,62, Batuncaeno 59,47 


* B yculOBHAX, IpHBeAeHHbIX B TAG. 1, C HCNOAB30BAaHHEM 1% Pt/C 6nima monyuena | 
OCHOBHOM a3€OTpOMHaa CMCCb M3 HCXOJHBIX BellecTB (T. KHM. 69°) H TOMbKO CeAB MPOMYKT: 
npacoetuHeHua. Korga K 25 r stoi aseorpomHol cMecu Obi0 jobaBseno 1 r CoHsSiClsH 1 

3r 1% Pt wa yrae B Tex xe ycnoBuax, ylalocb NOy4YHTh nocwe pasrouku 7,3 r (38% 
‘mcroro (VI) tT, Kun. 195,8°/739 mm, 42 14,0412; n29 14,3926, 
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7.1,1,2,.2-retpamtropastTuaoBH th 39Pup Y-THApoKcw- 
PpounITpPpAMeTH ACHAaHA, (CHs)sSiCHeCHeCHsOCF2CFeH (VII). 
. pearenty I'pupsapa, nomyuenHomy u3 13,2 r (0,54 r-aT.) Mg B 1E0 mua a6c. 
pupa u CHsBr mpu sHepruuHom nepemewuBaHUH nO KanaaAM Cbi0 npuCaBseHo 
4 r (0,15 moms) (I). Peakunonnas cmecb HarpeBanach B TeueHHe 4 yac. mpu me- 
‘eMeLUHBaHUH C oOpaTHbiM xonozunEHHKoM. IIccse o€pacoTkH Borch s¢upubiii 
nol ObII OTMENeCH HM BMEcTe Cc SqUPHOM BLITAKKO! moycywmev Ha CaCle. Pagrou- 
OH KaK B  ombire 1 spifeneHo 20,5 r (€8,9%) unctoro (VII) tT. Kun. 
56°/746 mM, cde 1 0453, np 1,3732; MR uHaiipeno 50,66, Bruucaeno 50,69. 


BS. 1122rerpambTtropsTunaoBpnk oabup Veal Mol p) OK Cine 
(pONnHAMUMECTHASTUACH A aH a, (CHs)e(CeHs)SiCH2aCH2 CH2OCF2- 
CF2H (VIII). K pearenty Ppunpapa, nonyuennomy u3 8,8 r (0,36 rar.) Mg 
120 ma a€c. stupa u CHeBr, mpu sHepruuHom nepemewMBaHHN 6bII0  puOaB- 
eHo m0 Kamuiam 43,1 r (0,15 mom) (II1). Peakumonnas cmecb HarpeBauiach B Te- 
eHue 4 uac. MpH NepemeliMBaHHU C OOpaTHbIM xOOMHALHMKOM. [loce o6pa- 
OTKM BOOM S*PUpHHIN CO Obl OTWeNeH H BMECTe C S¢UPHOH BbITAKKOM LOL- 
ymieH Ha NazCOs. PasrouKoli Kak B omnbite | BbIzeneHo 25,0 r (67,5%) uucioro 
VIII) T. kun. 176°/739 un, qe 1,0402, n> 1,3830; MR HalileHo 50,24, BBIUnC- 
eHO 50,20. 

.9.1,1,2,2-TerTpadtropxsTuN0BHhH a2bup y-rugApoKcen- 
ponuaAAuMeTHANnpOnuHaAcH sa Ha, (CHa)e(C3H,)SiCHeCH2CH20.- 
CF,CF,H (IX). K pearenty Ipunbapa, nonyyennomy u3 4 r (0,16 c-ar.) Mg 
100 mu a6c. supa u CHsBr, npu sHeprH4HOM NepemMeluMBaHHH ObIO NpHUTO 
9 Kanaam 23 r (0,073 Mona) (IV). PeakuuonHas cmecb HarpeBalacb B TeueHHe 
yac. IPH NepeMelwHBaHHH C OOpaTHbIM XOsOuIbHUKOM. locate o6pa6orTKn 
OH DPHPHbIN COM Obl OTAeNeH HM BMeCcTe c SPHPHOH BLITAXKKOM NOACyWIeH 
ay Naz2SOs. PasroHkoli kak B onbite | BblgqeneHo 11 r(57,3%) uucToro (IX) 
Kum. 193°/751 m,d?° 1,0267, n= 1 2886; MR valineno 59,92, Bpruucueno 59,95. 
110. 1,1,2,.2-rTerpadbropaTHAOBHH a2Xhup y-rugapoKcen- 
ponuaTpumMetuacuaana, (CHs)sSiCH2eCHeCHeOCFeCFeH (VII). 

21 r (0,16 mons) Y-ruqpokcunponnuiTpuMetHiculaHa Oblio pacTBopeHo 0,4 r 
),017 r-ar.) Na. PeakunouHasn CMeCb Oblvia NOMeMLeHa B ABTOKJIaB H3 Hep KaBelo- 
eH ctaiu emKocTbio 200 ma. B apTokaB 43 OasoHa NOX JaBleHHem 10 aT. 
ylaBayicad moO Mepe normomeHHaA CF2 = CF2 mpw KOMHaTHOH Temlepatype. 
pemMeHaMM aBTOKJIaB BcTpsAxuBasica. Ilo HacblleHMIo MpOAyKT peakuun Op 
IPpy2KeH, MpOMbIT BONO, BbicyuieH Ha NazSOa u pasorHaH Ha KOJIOHKe CO 
‘eKJIAHHOM HacagqKow. Tlonyyeno 18 r (48,7%) uuctoro (VII) T. kun. 
36°/746 we, d201,0428, n° 1,3732; MR waiiqeno 50,78, Bpruncaexo 50,68. 

11.1,1,2,2rerpamdropaTHAOoBHH 3dup f-ruyApoKcnu- 
THATpHMeTHACHAaAHA, (CH3)sSiCH2CH2OCF2CF2H (X). B 25 r 
,21 mona) B-ruqpoKcHaTH/ITpHMeTHICHIaHa ObWIo pactBopeHo 0,53 r Na 
023 r-at.) Peaxuua mpoposumacb B ycnoBuax onbita Ne 10. Ilocne 
3FOHKH pPOJyKTOB peakKUHH Ha KOJOHKe CO CTeKIAHHOM Hacalkon 
yryueHo 10 r (21,6%) auctoro (X) t. Kum. 137°/746 um, d,° 1,0427, n’p 1,3732; 
[R uaiineno 50,78, BpruuceHo 50,69. 
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1959. Tom 124, Ne 4 


H. WH. MOMOBA u E. E. BEPMEJIb 


OB H3MEHEHHUXUMYUSECKOLFO COCTABA H AKTHBHOCTH 
MEJIHbIX KATAJIM3ATOPOB B TIPOLECCE OKHCJIEHMS 
NPONMJIEHA E AKPOJIEMH 


(ITpedcmaeaeno axademuxom B. A, Kasanckum 3 X 1958) 


[Ipu u3yyeHnu peakUMli OKMCJICHHA NOBObHO YaCTO MIpHXOAMTCA HaOMIOsa} 
w3MeHeHue XHMMYeCKOrTO COCcTaBa KaTasiH3aTOpa, NMpoucxozaulee B Tpowec 
peaxuun. I. K. Bopecxoppim (') pa3BHBaeTCA MBICJIb O TOM, YTO H3MeHEH 
XHMMYECKUX HM CUSHYeCKUX CBOHCTB, a C/eMOBATENbHO,H aKTMBHOCTH KaTawl 
3aTOPOB TO], BIMAHHeM PeaKIMOHHOH CHCTeMBI, HOCHT OOLIMH xapakrep. 
CuHTaeT, UTO B pesyJIbTaTe STOTO Npollecca ycTaHaBJIMBaeTCA HEKOTOPHIH Cc 
UHOHAPHbIt COCTaB KaTaJIM3aTOpa, KOTOPbIli ONPeeMAeTCA COOTHOLLeCHHEM CK 
poctell CBASbIBAHHA WH PaCXOMOBaHUA OMpeeJIeHHOrO KOMMOHEHTAa KaTaJH3g 
TOpa B pesyJbTaTe B3aMMOelCTBAA C PearHpYIOIMMH BeleCTBaMH. Oyua 
XMMHUeCKHe MpeBpallleHHA KaTau3aTOPOB NOX BosLelicTBHeM pearHup ytOul 
BeEWICCTB OOHAPY2KCHbI TIaBHbIM OOPa3soM JINIUb MPH H3YYeHHH MpoleccoB Kat 
JIMTHUeECKOFO OKHCJICHHA Ha OKHCHbIMH KaTaH3aTOpamMHu (V2Os5, CuO, Cuel 
T]pu 9TOM JIA MEAHLIX KaTAJIM3aTOPOB OYEHb MaJIO H8yueHa B3AHMOCBA3b MEX) 
XMMHYeECKUMH MpeBpalleHHAMH KaTaIH3aTOPOB B Mpollecce peakUMH HW UX aKTH 
HOCTbIO. 

B. A. Komapospm nu H. C. Bypesposori (7) 6b10 HcceOBaHO M3MeHeHHe x 
MMYeCKOFO COCTaBa KaTaJIH3aTOpa, COCTOAMerO U3 OKHCH H 3aKHCH MeJH, B Ip 
mecce OKNCIeHHA H3oNponMoBoro crupta. ABTOpaMH NOKa3aHO, YTO KaTaJHs| 
TOP BO BpeMA peaKIMH BOCCTAHABIUBAeTCA WO Mequ (Cc MPHMeCbIO 3aKHCH Mex 
MIpHYeM AKTHBHOCTb e€fO MIpH 3TOM HECKOJIbKO CHHM*KAaeTCA. | 

O. B. Ucaespim, M. A. Kymmepom u JI. 1. Mapromnuc (8) c nomompio per 
reHO- MH 9IeEKTPOHOrpadHuecKoOro aHaJIH30B H3YYeHbI (:asoBble MpeBpallleHuA Me 
HbIX KaTaJIH3aTOPOB Mp OKHCIeHHH MpomHvieHa Bosayxom. IIpu stom oF 
yCTaHOBJIeHO, YTO PasOBbIit COCTAB KaTaJIH3aTOPa, H€E3ABHCHMO OT ero HCXOAHO 
cocTosHHaA (uucTBIe CuO, CurzO wan Cu), u3MeHaeTcaA WO cucTrembr CusO +¢ 
nua CuO -+ CuxO + Cu. ABroppr npegnonararoT, YTO aKTHBHOCTH KaTaJN3. 
TOpa 3aBHCHT OT CTeMeHH ero BOCCTAHOBJCHHA JO 3aKHcH Mequ H Menu. Onnak 
SKCHEPHMEHTAIbHBIX NAHHbIX, MOATBEP2%KMalOUlMX STO MOMOXKeHHe, B pacore } 
MIpuBOLUTCA. 

ApTopamu HacTosteli padorbt copmectHo c P. H. Crpyxopoli (4) 610 1 
ka3aHO, YTO AKTHBHOCTh HM CTaOWJIbHOCTb OKUCHOMeJHOPO KaTamusaTopa B peal 
WMH OKMCJICHHA MpONWJleHa CHJIbHO 3aBHCHT OT COCTaBa OKHCJIAeMOli CMeCH Ta30 

Vutepecho Obii0 ycTaHOBHTb, HaCKOJIbKO 3TO ABJICHHe CBA3QHO C XHMUU 
CKUMM TIpeBpalleHuAMH KaTaIu3saTOpa NOM BIMAHMeM Bo3szeficTBua pearupyt 
UX Ta30B Ha KOHTAKT. 

CnefyeT OTMeTHTb, 4TO C TMOMONIbIO peHTreHo- H SJIEKTPOHOrpactpuyeckOl 
MCTONOB MOXKHO HCCJl€MOBaTh H3MCHCHHA XHMHYeCKOTO COCTaBa MeMHBIX KaT 
AMSATOPOB TOJIbKO KaYeCTBEHHO HM JIMIIb [WIA KaTaJIM3aTOPOB C BbICOKHM cose 
*KAHHCM OKHCH MeJIM Ha HOcuTeaAx. Mexpy tem, H. VU. Tonosoit, B. U. Bens 
BbIM H P. H. CryKogpoii (5) nokagaHo, uTo TakHe KaTaJIM3aTOPbl MaJIO aKTHBH 
8 Peak OKHCeHHA NponMieHa B akpomeHH. HavOonee akTHBHBIMM B aHHE 
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YCIOBHAX OKa3aJIHCb KaTaJIM3aTOpbl Cc coseprxKaHHem 1—1,5% oKxuen MeaM Ha 
KapOve KpemMHus. BeneycrBue storo nHTepecHo OBIIO M3VUHTb XUMHYeCKHE 
MpeBpalleHuA Y KaTaJIM3aTOPOB C Pa3JIMYHBIM COfep2xxKaHHeM OKHCH MeH Ha 
HOCHTEJI€ C MOMOLIbIO XHMHYECKHX METOOB, WalouluX BO3MO2KHOCTbh MpocexUTb 
He TOJIbKO KaveCTBEHHbIe, HO HM KOJIHUeCTBCHHbIC H3MCHEHUA XHMMYeCKOrO CO- 
CTaBa KaTasIu3aTOpOB. 

C STOW WebiO M0 MeTOAHKaM, OMMCaHHBIM B IMTepatType (2,5 6), ObuIH mpH- 


vied, 


 TOTOBJCHbI KaTaIH3aTOpbl, comeprxaulNe CuO, CuzO u Cu, HaHecenHble Ha Kap- 


| Oud KPCMHHA B KOHICHTPalyax, COOTBETCTBYIOWHX B TepecyeTe Ha OKHCb Meu 


1,5; 3,0 u 5,0 Bec.%. OnbiTbr okHceHUA nponuseHa MPOBORMJINCb B CTeCKIAH- 


Hom U-oOpasHoM peakTope no meTogMke, OnMcaHHOH B HalmMx mpenpiayux 
cooOujenuax (*, ©). Temnepatypa B 30He peaktTopa nogfepxuBanach mpu 368— 
370°, M Tak Kak COM KaTamu3aTopa Obi HeBenuK (30 MM), To nmepenay, Temre- 
PpaTypbl BAONb CNOA KaTaNM3aTOpa He MpeBbilam 2—3°. Bpemsa KOHTaKTa BO 


TaOnuna 1 


Msmenenne xumuueckoro CcocTaBa MCfHbIX KaTaJIM3aTOPOB B TIpowecce OKUCJICHHA MNpomvwieHa 


CoctaB KaTanusaropa (B nepecuete | Konuuecteo nponnse- 
Ha Mejib B Bec. %) Ha, NperpaTuBweroca 
q 3a 1 4uac Ha 1 mt KaTa- 
e KonuenTp. Mequ Ha no onpita | mocue onpita wH3aTOpa (B MOvAX) 
ra KapOuze KpeMBHA 
‘ ° (B nepecuete Ha CuO ' 
ee 5G B BEC. %) ogo 5 
5 3S CuO | CuO Cu | CuolCwO] cu |25 = iy fe) 
Sa By OST cores O 
2 ole} js =Oz| as 9 
Bel Tondized 1,5 Ay, 6 We ak Ole90,8 NB4e3122.9), 2784704 —s 
Bal 7,557.1 1,5 0,0 |100,0} 9,0 |69,5/30,5] 0,0] 1,8 | 4,0 | 0,6 
elevto. 4 4,5 93,7 | 6,3] 9,0 |69,8/30,2] 0,0 
4*| 75:4 4,5 0,0 11400,0| 0,0-\78,0\24 5] 0,5! 2:6 | 2,0 | 0,5 
5| 40:4 4.5 Bix SR 22 TS: Ole 2106-6100) Os Zo | aay Be 
6| 4,0:1 1,5 0,0-1400,0] 0,0 |67,5/32,;5| 0,0|- 2,2 | 4,0° | 2,0 
7.| 30,0; 1 1.5 0,0 |400,0] 0,0 |73,6/26,4/.0,0] 1,4 | —. | 0.4 
8) 30:14 eNO 0°0 1400.0] 0,0 170,4| 5,4124,5| 1,0.) — | — 
91 30:4 5.0 0,0 |100,0] 0,0 149,0/42,2/38:8] 0.3 | — | 0,38 
40} 30:1] 1,54+3,5% Ag 6-02 (400101) OnOc Gia Seals0 te | soeasomees 
ld Bayeal 5,0 0,0 |100,0| 0,0 |65,5) 9,2/25,3) 152 — 1;3 
421 7,5:1 Men 0. Menon O0), (9 Os Ol iis) eine etna eae 
43.) °7,5:1 | 1,5 (na AleOs) CVON RICO MEO" Ose te ee | eee he 
ee) RGA S10 AL 5 -LAORE AOR! 4! 0,0°1400,0)") 0 Or OSs |ani gag Eby 
(Ha KapOuse Kpem- 
HHA) 


* B onpite Ne 4 BpeMA KOHTAKTHpoBaHna 8 yac. 


| BCeX ONbiITax 2 CeK. KouTakTHpoBaHHe IIPOBOJHJIOCh B TeyeHHe YaCa, MOCJE 


yero KaTaJIMTHUeCKad TpyOKa OXxsaxKalacb B TOKe a30Ta (COLepxaHHve KUCIO- 
poyja B azote 0,02% no o6bemy), M KaTaH3aTOp aHanusnposBavica 10 H. A. Ta- 
HaHaepy (*) Ha cogepxKaHue CuO, Cu2O u Cu. OnpeyeseHue akposenHa Mmpous- 
BOJUIOCh OpOMUA-OpoMaTHBIM MeTOZOM. XHMMYECKHH COCTaB KaTaJIMsaTopa 
BbIPaxKaJICA B BeECOBbIX MPOMeHTaX OHOBAJeHTHOM, JBYXBaseHTHOH M MeTaJWIH- 
yecKOH Me OT OOmero KOMHUeCTBAa MEM Ha HOCHTeUe. 

PesyabTaTbl ONBITOB MpescTaBsieHb! B TaOl. 1. Kak BHAHO M3 Hee, WA KaTa- 
JM3aTOPOB, KOHIeHTpallusA MeQu B KOTOpEIx cooTBetcTByeT 1,5% CuO Ha Kap- 
6uye KpeMHUA, HesaBicHMO OT UMCxOsHOro (aso0Boro cocTaBa, B pesybTaTe 
B3aHMOJeHCTBUA CHCTEMbI KaTau3aTOop — MpomvJieH — KHCOpoq yepes ac 
ycTaHaBJIMBaeTca OM3KUH XHMUYeCKHH COcTaB (OKOWIO 70% CuxO u oKon0 30% 
CuO). f ; 
Vintepeco, 4TO COOTHOWIEHHE OKHCJIOB OJHO- M ABYXBaJICHTHOH MeqM JA 
JlaHHOrO KaTaIM3aTOpa CPaBHUTe/IbHO MaJIO 3aBHCHT OT COCTaBa pearupylouleH 
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ra3o0Bolt cMecH. BMecte c TeM, Kak BHHO u3 Ta6n. 1, soa Troma 
npeppaleHHoro Ha KaTasusaTOpe 3a uac B pen Cape ee se 
BceX OMbITaX Ppa3sHOe H CHJIbHO 3aBHCHT OT cocTaBa HCXOJHO acon iE 
B To 2Ke BpeMA, KONMYeCTBA AKPOJIEHHA, movlyyeHHoro Ha Ka Be ie | 
TO Ke BPeMA B TeX %*Ke OMbITAaX, 6nu3KkH. Ilo-BHMMOMY, 9TO ABI a 
6bITh OObACHEHO TeM, YTO OOpasoBaHNe APyTux KapOOHHJIbHbIX Ccoex oe 
KpOMe akposleHHa, MPOHCXOMHT TlaBHbIM o6pa30M Ha OKHCH any ai) sem. , 
yaCTHUHO HW B OObeMe. Kpome TOrO, MOMHMO o6pa30BaHHA KapOOHHJIbHbIX oem 
HeHuil, Ha KaTalugaTope MOryT HATH peakUHu OKHCJI€HHA MpomHeHa JO 3 
u HeO. ostomy B qaHHoM cylyuae He CyilecTByeT COOTBETCTBHA Me@xKY H3Me- 
HeHMeM XHMMUeCKOLO CocTaBa KaTaJIM3aTopa MO], BJIMAHHEM pearup yIOWlAX Ta30B 
M ero aKTHBHOCTHIO. C Apyroi CTOpOHE!, BIMAHHe COCTaBa pearupyiouleH ra3o- 
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Puc. 1. 3apHcuMocTb aKTHBHOCTH MefHbIX KaTa- Puc. 2. Bauanne TemmepaTypbl mpoka- 
JIM3aTOPOB OT BPeCMCHH KOHTakTHpoBaHHA. YcNO- MMBaAHUA KaTaM3aToOpa Ha CFO CBOHCTBA- 
Bua cM. TaOm. 1: qua KpHBon 1 — onpit Ne2, naa 1 — H3MeHeHHe AKTHBHOCTH KaTaJIu3aTo- 
Kpupoli 2 — onsit Ne 7, qua KpuBoi 3—onpit Ne8 pa, 2 — usMeHeHHe XHMHYeCKOrO CocTa- 

Ba (ycmopua cm. Ta6a. 1, onpit Ne 2} 


BOH CMe€CH OYCHb CHJIbHO CKa3bIBaeTCA Ha CTaOWIbHOCTH KaTasIH3aTOpa (CM. 
puc. 1). IIpH coorHomenuu B CMecH mponuseHa HW KHCOpoga 7,5: 1 no Mepe 
yBeIMYeHHA BPe€MCHH KOHTaKTHpoOBaHHsa (cM. TaOm. 1, onbir Ne 4) B TeyeHHe 
neppprx 8—10 uac. coqepxKaHHe 3aKHCH MeqH B KaTadH3aTOpe MOBbIMaeTcA | 
(BO3MOXKHO, 3a CueT MpeBpallleHHA OKHCH Me B 3aKHCb MeQH He TOMbKO Ha 
NOBepXHOCTH rpaHyJ KaTasH3aTOpa, HO H BHYTPH HX), H COOTBeETCTBeHHO YBe- 
JIMUMBAeTCA KOJIMYECTBO MIPOMHIeHa, NPCBPaTHBLWerocaA B KaPOOHHJIbHbIe COeIH- 
HeHHA, H OCOOeHHO B akpoulenH. [Jocie storo KaTamH3aTOp Womroe BpeMa pa- 
G6oTaeT cTaOusbHo (cm. pue. 1, J). 

B ciyuae Ke OKHCJICHHA CMeCH, COJepxKaleH HeOOMbUWOe KOHUeCTBO KHC- 
opoya (OTHOMeHHe NponMieHa K KHcMOpory 30: 1), mpomece BoccTaHOBeHuA 
KaTaH3aTopa Her ObicTpee H KaTaIN3aTop paboTaeT MeHee CTAOHIbHO, BO3MOX- 
HO 3a CueT JabHeHUiero MOcTeMmeHHOTO MpeBpallleHHA 3aKHCH MeJM B Melb 
(CiaDucy 1, s2): 

CocTaB KaTaJIM3aTOpa MOC/e ONbITOB 8aBHCHT He TOJIbKO OT BPCMeHH KOHTAK- 
THPOBaHHA, HO, Kak BUAHO H3 TaOu. | (cm. onbiTpt NeNe 7—9 nu 11), w or KOMMeH- 
TpalluH OKHCIOB MejlM Ha HOCHTeIe, a TAK2Ke OT MPHPOAbI HOCHTeA (CM. ONBITHI 
NeNe 10, 12—14). Karannsaroppi c cozepxxanvem 3—5% oKucu MeqM Ha Kap- 
Ouge KPeMHUA B Mpolecce B8aMMOJelCTBHA C PeaKIMOHHOL cpeqoli H3MeHSAIOT 
CBOH XHMHYeCKHI CocTaB QO cucTemb! CuO + CusO + Cu. pu stom nossae- 
He MeTaJJIMYeCKOH MeMH B COCTaBe KaTaM3aTOpa Pe3KO CHM2KaeT BbIXO, Kap- 
OOHMIbHBIX CoequHeHHH. Ananoru4yHo BuIMAeT Ha aKTMBHOCTb KaTasiu3aTopa 
BBeneHHe B ero COCTaB CepeOpa HM OKUCH aomMuHUA. M13-3a Obicrporo BoccTa- 
HOBJCHHA 3aKHCH. Me JO MeJH BJIMAHMe COCTaBa pearupylOulMX Ta30B WIA 
KaTaM3aTOpOB C OONbUIOH KOHWEHTpaluell OKHCH MeN Ha KapOujyle KpeMHUA 
(cm. pue. 1, 3) nposBasaeres ocobeHHO pesko. C 9THM ABIeHHeM CBA3aHa TakKXKe 
ACSaKTHBAMst MeKHOPO KaTaW3aTOpa MPH OKHCeHMM Mponusena, cosepxa- 


Mero NPHMeCh H3ONPONHAOBOrO CNUPTa, TaK Kak, NO JaHHpm B. A. Komaposa 
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iH. C. Bypesosoii (2), npu oxucenun usonponusoBoro CHMpTa Ha OKHCHOMe]- 
IbIX KaTaJIH3aTOpax MOCeMHHe BOCCTaHaBJIMBAIOTCA JO Mem. 

Bropad mpwunha JesakTHBalMH KaTamusaTOpoB — ciekaHuve OKUCH Meu. 
Ipw sTOM TepseTcs e€ cMmocoOHOCTh BOCCTaHaBAMBaTBCA lO 3aKHCH MeqMH. 
ITO ABJEHHe HaGMIOZaOCb MPM UCCeOBAHHH AaKTHBHOCTH OKMCHOMCLHBIX Ka- 
‘asIM3ATOPOB Ha HOCHTENAX, NPOKAJICHHbIX MPH PasMYHbIX TemmepatTypax (cM. 
uc. 2). Ilostomy cneqyeT u36eraTb MeCTHBIX MeperpeBoB KaTasu3aTopa. 

Tperbeli npHuMHo fesakTHBalMM M3yuaeMbIX KaTaIH3aTOPOB sABsAeTCA, 
10-BHJHMOMY, NOJMMepH3alMA akpOvleHHa Ha MX TOBepxHocTH. AKTHBHOCTB 
<aTaJIM3aTOPOB JIEPKO BOCCTaHaBJIMBaeTCA IPH MpOBesqeHHM Hay HAMM cmMeCcH, 
joraTOl KUCOPOJOM, Tak Kak B 3TOM Cylyuae MeTaJIMYeCKad Melb JerkO OKHC- 
IneTca 20 CuO, a nomumeppl cropator. 

TakuM 06pa30M, aKTHBHOCTb H CTaOWJIbHOCTh MeqHOrO KaTasu3aTOpa B 3Ha- 
THTeJIbHOH CTeNeHH 3aBHCAT OT H3MeHEHH ero XHMMYeCKOrO COcTaBa, TPOHCxo- 
WALLMX B Mpowecce B3aMMOJeHCTBUA KaTaH38aTOpa C PeaKIMOHHOM cpejolt. 


Boctouno-Cu6upekuit dbusmasa Tlocrynu.t0 
AkaylemuH Hayk CCCP 25 X 1958 


IMTHPOBAHHAA JIMTEPATYPA 


1T. K. Bopeckos, C6opu. Tereporenupii KaTamu3 B XMMMueCKOL MPOMbIMWIeHHOCTH, 
evo CTP, O.. 2B. A. Komapop. HH, C,. By pesopas, Ya. aan. JILY, 211, 
3, Jo, 188 (1997). # O. B. Hcaes, M. A. Kymuepos, Jl. A. Maproanc, JAH, 
oF d045(1958)) + HM Tlomora, P. H. Cryxopa, E. ED Bepmeéewms, JLAH, 
is 100071957). ~ Hy VU. Tlottona, B. WU. Benwes, Pi) H. CryKkopa;, Ves. 
socrouH. dua. AH CCCP, 1, 40 (1957). ®10. B Kapaxuun, HW. HW. Auresos, 
fuctpie xuMMYecKHe peakTuBbl, M., 1955, crp. 347. * H. A. Tauaunaes, PKypH. ana. 
KuM., 2, 253 (1947). 


845 


Jlokaann Akagemuu nayr CCCP 
1959. Tom 124, Ne 4 


XHMHA 


Axanemuk Bux. HW. CIMILbIH wu A. &. KY3HHA 
UCCJIEXOBAHHE BECOMbIX KOJIMUECTB TEXHELNSA 


JlauHast paOoTa nocBameHa nomyyeHuiO XHMMYeCKM UYHCTBIX COeqMHeCHHA 
TexHelusa — ero remracybputa uM MeprexdaTa aMMouHa. Hccneqopanuch al 
COpOUMOHHbie cilexTpbl MepTexHaT-MoHa, MpoBeqeH BeCOBOH aHasu3 relTa- 
cybpuya MH M3MepeHa aOcO/IOTHAA AKTHBHOCTb BbIAeeCHHbIX MpeMapaTOB Tex- 
Helms. | 

UcxogHbiM MpokyKTOM [WIA H3BeYeHHA TeXHellMA Cy?KHI MOJIHOeCHOBBIM 
aHTUAPHA, WMTEMbHO OONYYCHHbIM TENMOBIMH HeHTpOHAaMM, IWIOTHOCTb MOTOKA 
KOTOpbIX cocTaBiaia 2,5-10!%/em*cex. TexHellui Obl BbIqeneH W3 pacTBopa 
MONHOLaTa AMMOHHA aCOPOMMOHHbIM MeTOJOM Ha TPpyAHOpaCTBOPHMbIX KPHC- 
TaJWIMYeCKUX OcalKaX MarHufiamMouuiitpocara wu rugpodocdpara maraua (3). 
TlanbHeliuiee W3BsleyeHHe TeXHe€WMA OCHOBbIBaIOCb Ha TOM eFO CBOHCTBe, 4TO 
B BOCCTAHOBJICHHOM COCTOAHHM TeXHelHH He MormomjaeTcA OcaykaMH CocdaTos. 


MaruufiamMouuittpocdat pactBopssica B 6 N HCl uw B pactBop mponyckasica 


JWIMTeIbHOe BpemMaA cepoBogzopoyx. IIpH sTOM TexXHellMH BOCCTaHaBJIMBaJICA TO 
YeTHIPeXBaJIeHTHOrO H YaCTHYHO WO ABYXBasIeHTHOrO cocTosHHA. B pacTBop 
yodapianca NH,OH. Bbtgenenupla ocagok doctbara MarHua yxKe He 3aXBa- 
ThIBa TeXHelHA. BetnapHBaHveM pacTBopa Jocyxa H HarpeBaHveM yaJAJIMCb 
Jletyuve Xs0pHabl. OctraTok, cOdep2KaBlIHH TexXHeWHi, pacTBOpAJICA B a30T- 
HOH KHcoTre H pH pH 2 mponmycKasica yepe3 xpoMaTorpatpuyeckytO KOJIOH- 
Ky c KaTHoHuToM KY-2. Texneuu B aHHOHHOH cbopme co6upasca B (usbT- 
pate. 

Heo6xoqHMo OTMeTHTb, 4TO TenTacybdpuk — BaxkHOe COeIMHeHHe B OOBIY- 
HOH OUMCTUTebHOM CXeMe TeXHellMA. OH ABJIAeTCA OCHOBHbIM CTaHapTOM MIpH 
MpOBeMeHHM aHa/IH30B HM ONpeseeHHH Mepnoza Nomypacnaya TexHeuus. Ilos- 
TOMY B HallleH paOoTe mpollecc KOHILCHTPHPOBaHHA TeXHelluA 3aKaHUNBaJICA 
BbIZeIeHHeM rentacyibpu a. 

®usbTpaT Moce OnepalluH xpomaTorpadupoBaHusA BbINapuBasica. OctaToK 
MpecTaBsA COOOIO Geb, CerKa PO3OBATHIM PbIXJIbI MOPOWIOK, B OCHOBHOM 
COCTOABIUMH M3 HHTpaTa aMMOHHA MW COeAMHeHHIt BOCCTaHOBJICHHOFO TeXHEeIMa. 
Ero Bec coctapisas 56 mr. HurpaT aMMonua yfanssica HarpeBaHvem mpenapa- 
Ta jo 180° B KBapueBoli No,OUKe, MOMeUleHHOL B TpyOuaTyi0 MHK POdJIEKTPONeyb. 
OcraToK o6paOaTbiBasicd MHHUMaJIbHbIM KONMYecTBOM (2—3 Kamu) pacTBopa 
MepeKucH BodOposa WH aMMMaKa, BBICyIIMBaIcd MpH TemMepatype 40—50° 
H B3BeuIMBaIcA. Ha sTOM sTane Bec cocTaBul 14 mr. Yka3aHHblli OcTaTOK pac- 
TBopsvica B 4 N HC!,m xxuyKocTh (pubTpoBalach Yepes CTeKMAHHDIi MHKDpO- 
(punbTp. O6beM MomyyeHHoro :usbTpata Obi paBeH 4M. M3mepenue a6comior- 
HOM AKTHBHOCTH 9TOrO pacTBopa (CM. HHDKe) Jao BeJIMYHHY, COOTBETCTBYIOULY!0 
0,918 mr rexneyua. B takoit pactBop Iponyckaicx TOK cepoBofopoya. Bpl- 
MaBIIHM YepHO-KOpM4HeBHIit OcasoK OTIEHTPUPYrHpOBasICA C MOMOLbIO py4- 
HOH MMKpOleHTpuipyrH, B KOTOPyIO MOMellanuch cnelnasbHbie mpoOupka 
pasmepom 4 * 15 mm. OrneHTtpudyrupoBaHHblit ocaloK MepeHOcHJICH B KBap- 
HEBPIH MUKPOSKCTPaKTOP, Pe CybUL TexHellua SkKcTparupoBalca cepoyrule- 
POAOM TIOPIMsAMH 10 1 Mu M cOOupasica B mpHemHNK. 3aTem cepoyrmepoy ya- 


oar Fer Ha BOSIyXe, MH MpeapaT BbICyLMBaJIcA Mp Temmepa- 
Type : 
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CoOpaHuHpli ouMmeHHblit CyIbu TeXHeLMA Obl HCceqOBaH Ha Npucyt- 
BHC PaMOXHMHMYCCKHX MPHMeceli MeTOJOM MOFOWeHMA U3sNyueHHA B aJlio- 
iHWM. Kak NokasblBaeT KpuBax Mormomenua (puc. 1), MOCTOPOHHHe payuoakTHB- 
1€ MPHMCCH OTCYTCTBYIOT M SHEPrHA M3yUeHHA Mpenapata cooTBeTcTByeT 
iTepaTYPHbIM WaHHbIM (7). Bec Takoro mpenapata cocraBias 2,987 mr. Bomb- 
aA YaCTb MOYYeHHOTO penapata Obwia HCnOb30BaHa JWIA ero BecoBoro 
faiv3a, HM TOJbKO He3HayTebHad OMA nopayka 0,05 mr notpeOopaacb 
A cmekTpodotomerpnyeckHi aHanus u mpumepxo 0,36 mr gas M3MepeHua a6co- 
OTHOH aKTHBHOCTH Mpenapata. 

Becopoit ananus rentacyabuya TexHelusa MpoBeyeH Mo MeTo_NKe, onncaH- 
HB (*). [na sroro ucnomb3s0BaNUCh MeTOJbI pa6oTH! C MaJIBIMM KONMUeECTBAMH 
TLeCTBAa. 

OunujeHHbi NpenapaT TexHewa B Bue cysbuqa Opin OSpa6oraH munn- 
AJIbHBIM KOJIMYECTBOM NepeKHCH BOROPOMa H aMMMaKa M OCTOPOXKHO BHICYIIeH 
dM Temlepatype 40--50°, nocae uero pacrBopen B 6 ma 0,1 N HCl. Bee xo- 
TYe€CTBO PaCcTBOPa pa3eeHO Ha TPH MpOObI, WIA KOTOPbIX Bec Cyubiuya Tex- 
1M 1 COOTBETCTBOBAaI 0,679; 

639 u 0,966 mr. PacrBop Ta6Onuna 1 
AKON TAKOM MpoObl, pas- 
IBJICEHHBI WO 5 ma, Obi 


. 


AvanM3 rentacyb@ufa Texnenna 


arpeT MMKporopesKoH HU B 

0 g Haitineno S Bpiuueneno Te 

sro WoOaBsieH 1% pacTBop ee inotuasdoiat 

aCle (ocaxeHnve MpoBogu- NN: pos g 3° |__| ___—_ 

PO 

2cb IPH HarpeBaHuH Ha & ne | uy ed . 

WIAHOH OaHe). Bpinapmnii i Ea 

sanoK BaSOua, ordunbrpo- 

AHHDbIH C MOMOLLbIO MaTH- 4 0,679 | 2,973 | 0,407 | 59,94] 0,272] 40,06 

oporo MuKpoTuran Tyua, 2 0,639 | 2,302 | 0,315 | 49,28]0,324| 50.72 
ve o 2 7 ne ‘ me 

DOMBIBaJICA TropsAyel BOLO 3 0,966 | 3,754 ]0,514 | 53,21 |0,452| 46,79 

Kame CepHOli KHCJOTEI Cyyma 2, 284 1,236 1,048 

3aTe€M BHOBb BOJOH. Bbl- Cpeguee 54,14 45 , 86 

yIICHHbIH, [pOKavIeHHblit  Bbtuncaeno 93,13 46 ,87 

nan Tc2S7 


canoK BaSOa B3BeLlIMBaJ- 
q Ha MUKpoBecax BM-20. : 
[aglee PaCCUHTbIBaJIOCb OObIYHBIM OOpa30M cCoOsepxKaHHe Cepbl B KaxKZOM Mmpo- 
e, a nO KOWIMYeCTBY Cepbl — cofepxKaHve TeXHelHA. PesyabTaTbl aHaslHu30B 
DUBeeHbI B TaOJ. 

Becoso aHamu3 rentacyibpula TeXHeLHA KOHTPOJIMpoBaJIcA MyTeM cono- 
raBJICHHA ero C pe3ybTaTaMH paylMoMeTpuyeckoro aHasH3a. Bec TexHelua 
oTaHABJIMBaJICA MOCPeACTBOM H3MepeHHA aOCOIOTHOM AKTHBHOCTH Mpenapata. 
TO H3MepeHHe OblIO MpoBeeHO MapaJJIeIbHO C BeCOBbIM aHaJlH30M. 

AOcomI0THAA AKTHBHOCTb BbIJeeCHHOrO MpenapaTa TeXHelHA PaccuuTHiBa- 
ach 10 OObINHOH cbopmyvie 

I 
™~ 3,71 -10!-60pkqse 


ye @— a6OcOJOTHAA aKTHBHOCTh MpenapaTa B MHKpoKiopuH; / — HaOsoqeHHaA 
KTHBHOCTb B MMM/MHH; p — unCIO B-YaCTHU, MPHXOAALWIHXCA Ha OJMH aKT pac- 
ana; k— KosdpipulMeHT, YUHTbIBAIOLIMH MorJiouenve B-Yac1 Hl B CTCHKe C4eT- 
iKa HW B CJIOe BOSyxa; S— KOS*PPHUKeHT, YUHTHIBAIOWUMH mMorsoulenue P-ya- 
THU, B Mpenapatax; g — Kos*PPuUveHT OTpaxkeHHA OT MOANORKKU; © — MompaB- 
A Ha TeOMeTPHIO, KOTOPad BbIUNCIAach NO topmyie w = 0,5(1 —cosa), 


ye COS & = peste Lens h — paccTosHue OT lpelapaTa JO HHTH CUeTUHKa, 


(A? + r?)'/2 : 
—pafuyc oKHa cueTUNKa. ; 
VismepeHve MpoBogusiocb Ha TOPWOBOM C¥eTUMKe C TOJIMMHOK CJOAAHOTO 
cHa 1,8 mr/cm*. [IpenapatT, HaHeCeHHbIM Ha TOHKYIO MJIeKCHrIaCOBy!O IJIeHKy 
JIMHHON B JecATbIe JOM MMKpOHa, pacioviarayica Ha paccTrosHua | cM OT 
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a uw Cu, 


wuTH cueTuHKa. Tloacrapka CueTYHKa Oblla W3PoTOBJIeHa U3 MNVJIeKCHP aca Mas 
YMeHbUIeHHA OTpaxkenua B-gacTu. M3mepeHHble B yKa3aHHbIxX YCJIOBHAX Koa(p 
(pHItMeHTEI gus papHpt |. Jtuamerp u3Mepxemoro oOpa3iia COCTaBJA MONO 
BHHY paliwyca OKHa CueTUHKA, T. €. 0,5 cm. Orcioga cosa = mary = 
o = 0,5(1—cosa)=0,15. Kosppuuvest p=1, koasppunnext = G7 
Ha6.ojenHaat akTuBHocTp coctrapiuia [ = 0,37-10° umMu/MHH. Ha ocHoBe 93TH 


TJaHHbIX CYMMapHaat aOCOJIIOTHAA AKTHBHOCTb TPeX oOpa3loB TeXHe€WHA, B3ATbH 


0,37-10° 
yma BecoBoro aHasu3a (cM. TaO. 1), cocTaBAJa a = 371 10-60-0,7-0,15 = 


— 15,3 uCu, uro coorsercrsyer 0,918 mr MeTaiMuecKoro TeXHeLMA, NpH 

HHMAS ero YeNbHYIO aKTHBHOCTb paBHoli 20 yp Cu/Mr. 
PacxoxeHe pe3YJIbTaTOB paHOMeTpHYeCKOFO H BeECOBOFO aHaJIM30B COCTAB: 
asetT 5,4%. 
| 


sd 1 
i 
ga 
20 n= 02> 03 N36 S * 
RY 
S 
= : 3 ieee 
S 4 
S 
S, 
/ = s 
26 40 60 BO mefcm? 3400 3000 2600 2000 4A 
TonujuHa a@nrgnunla ——- =— A 
Puce. 1. Kpupaa normomenua u3uy- Puc. 2. CnekTp norioujeHuA BOAHOrO pac- 
YeHHA TeXHELHA aJIIOMHHHeEM TBopa NepTexHaTa 


CnektTpodotometphyeckoe uccsleqoBaHie MepTexHaTa @MMOHHA MpoBost 
JOCb Ha cnextTpodotometpe C®-4. [IpuMeHamucb KBapleBble MpH3MaTH4ueCcKk 
KIOBETHI WJIMHOH | cM. CneKTpbl MOPIOULCHHA PaCTBOPOB H3yYaJIHCb B HHTEey 
Basle WMH BomH 2100—3400 A c uHTepBanom 50 A npn pa3iH4yHOH WHpHE 
mem oT 0,333 qo 0,092 mm c nocrosHHO 4yBCTBHTebHOCTbIO. B Kauect! 
HCTOUHHKa CBeTa MpHMeHsAJIaCb BOZOpOAHaA Jana. 

HccuieqoBasicd BOHDbI ~pacTBop nepTexHata amMoHHs. Konmentpally 
TeXHEWHA B Mmpobe ompeyeissach paqwuoMerpuyeckH H cocTaBlAaa 2,9-104 1 
(mpHMepHo 400 umn/muH). 

Kpusaa moriouenusa, u306paxKeHHad Ha puc. 2, noqOOHa KpHBBIM, NOM 
YeHHBIM JIPYrHMH HCceLoBaTeAMH (?,4). OqHakO HaHJeHHbIM HaMH MaKCHMy 
2450 A HaxoguTca mpHMepHo Ha 20 A 6nu2Ke K KOPOTKOBOJHOBOM YacTH. 3H 


yeHue pap ane KOSPPHUHeHTa SKCTHHKIHH B HallleM cylyyae cocTaBJa 
4 Pa ¥) 
fe © = 9.00025 = 4407. B auTepatype ykasblpaeTca BeJIHYHHa MOJIApHO 


Koappuunerta sxcruukuun 4000 npn MaxcuMymMe KpHBOi mormomenua 24704 
HaSroqaemoe HesHauHTebHOe pacxOxKeHHe C AUTepaTyPHBIMH JaHHbIMH MOX) 
OObACHHTL TeM, YTO H3MePEHHA MPOBOAWACh Ha pasMUHbIX MOMeAX cleKTp 
(PoTOMeTPoB, HMeIOUHX pasHylO pa3spemlalouly!o cmocoOHocTD. 


Wuctutyt du3uyeckoli XHMHH 


I] 
Akalemuu HaykK CCCP OCTYNHAO 


29 X 1958 
UHTHUPOBAHHAS JINTEPATYPA 


+ Buxt. HM... Guana, Ay 0. Kk. 

: 2D: y3uHa, Atomyand oHeprua, 5, 144 (195 

+ < H ay p * H. Wepa M aH, ox. Xomneuze P, eS H30TONOB, tk 49% 
-Kulis, W. Wayne-Meinke, J. Am. Chem. Soc., 74, 235 (1952).4 G. E. Bo 


3 
a Cobble, C.M. Nelson, W.T.Smit h, J. Am. Chem. Soc., 74, 556 (195 


oxnaygn Akafemun nwayr CCCP 
1959. Tom 124, Ni 4 


XHMHA 


JI. X. ®PEHJIMH u B. 3. WIAP® 


O CBA3H MEXKAY KHCJIOH NPHPOAOW TPEX3AMELNEHHOrO 
POC®ATA KAJIDBUMS WH EFO KATAJIATHYUECKON 
AKTHBHOCTbIO B PEAKUMAX PHAPOJIM3A 


(ITpedcmaeaeno akxademuxom A. A. Baaaxdunoim 2 1X 1958) 


B pane mpembiqyiiux paOor Oblia ycTaHOBJeHa BbICOKaA aKTHBHOCTb Tpex- 
saMeILeHHOrO cpocibaTa KaJIbIMA B peakIMAX JerugpatTauun (1), rugpatauun (?) 
1 MapodasHoro ruypouH3a ralouqoGen3010B (3). [Ipegmomoxeno, uTO akTHB- 
iocTb cbocaTa B STHX peakIMMAX OOycOBNeHa ero KHCO NpHpogol. Ecau 
TO BEPHO, TO B NPHCYTCTBHH OCHOBaHHH KaTaJIMTH4eCKaA aKTHBHOCTh (pocdata 
(OJIKHA CHMKaTECA. C WesbiO NPOBepKH 9THX MpescTaBseHuli B HacTOALUeli 
paOoTe HBy4aIMCb peakKUMH FHApOMM3a MpPOCTbIX BUHHJOBIX 9PUpOB Ha Tpex- 
3AMEICHHOM (pocdaTe KaJIbIMA HM ero Me3akKTHBHpOBaHve OCHOBaHHAMH — 
AMMHAaMH HM eKOH wkeloublO. BHlOop sTOH peakWMH OOycOBJeH TeM, YTO rHpo- 
MM3 MPOCTbIX BHHWIOBbIX SPMPOB (B XHAKOM case) CHIbHO KaTaM3upyerca 
KMCJIOTaMH, HO He YCKOpAeTCA OCHOBaHHAMH. TUApOMW3 aKHJIBHHHJIOBbIX 
xpHpOB B MapoBoli (ase YCKOPAeTCA aJIOMOCHJIMKaTOM, OKHCbIO cepedpa (*) 
A JIBYOKHCbIO BOJIb(~paMa Ha OKHCH aJIOMHHUA (°). 

OnbiTbl TIpOBOAMIMCb Ha YcTaHOBKe MporouxHoro Tuna (7). KatranusaTop 
ObIJI MpHFOTOBJeH H3 XJIOPHCTOrO KaJIbUHA HM DMaMMoHUtidocdata. PeaKunoH- 
Had TpyOKa — NMpekcoBaxH, OObeM kKaTallH3aTOopa 5 MJ, pa3sMep 3epHa 
2 <x 3 mM. Bee onbiTbl OblIH MpoBeeHbl Ha OHO H TOM Ke NOPUMH KaTaH3a- 
ropa. Ilocme Kaxforo onbiTa, NpofosxKaBlweroca MpHMepHo | uac, KaTanH3a- 
TOP pereHepupoBaica OOpadoTKoH Bo3sxqyxom mpu 400° B TeyeHHe 2 uac. Sup 
HM BOJa MpH MOMOLIM ABYX aBTOMaTHYeCKHX JO3eEPpOB PaBHOMePHO NO,aBaJINCb 
yepe3 HCNapHTe/Ib Ha KaTaJIM3aTOp, a AMHH — B CMeCH C S*PuPOM WIN Cc BOLOH. 
CKOpocTH MpolycKaHHA aMHHOB, 2*PHPOB HM BOI PaccuHTbIBaJIHCb B MOJIAX Ha 
MTP KaTaIM3aTopa B yac. B onpbirax c BHHHJI@eHHJIOBbIM H BHHHI-2, 4-qux0p- 
(PEHHJIOBLIM S:PHpaMH KaTaJM3aT MOMEMLaJICA B CKJIAHKY, COeMHeHHYIO C OO- 
PpaTHbIM XOJIOJMJIbHHKOM, H B CTpye a30Ta IPH KHINAYEHHH OTTOHAJICA alleTasb- 
eruy, KOTOPbIH MormoulaicA BOAOH. SaTeM K KaTaJIu3aTy OOaBAICA BOJHbIL 
pacTBOp rHApOOKHCH HaTpHA, WH CMeCb TpeXKpaTHO OOpaOaTbIBalacb A-reltTa- 
HOM C Ile@JIbIO H3BJIeUeHHA HellpopearuMpoBaBlero sipupa. 

CogepxaHue alleTabjernfa (aleroHa) B MposykTaxX peakKWHH onpeyeAa- 
NOCb OKCHMHbIM MeTOJOM, (beHOJIa — OpoMOMeTpHYeCKH, HempopearupoBaBllero 
apupa — Mo pacxoyzy Bogoposa Ha ero FH{pHpoBaHve Ha CKeJeTHOM HUKese 
mpu 20°. B onbitax c &-MeTHJIBHHHJapHJIOBbIMH SupaMH IPH OMmpeyeseHHU alle- 
TOHa BHOCHJIacb MompaBKa Ha HeNOJIHOTY ero OKCHMHpoBaHHA (°). B ombirax 
C BHHMJI-H-OyTHJOBLIM S3dupoM H Cc 4, 5-RHrMpOCHJIbBaHOM COep2KaHne alleT- 
asibyeruya HW alleTomponHsoBoro CNMpTa B KaTaIH3aTe ONpeeANOCb OKCHMH- 
poBaHHeM B wesouHO cpeye (’). 

KouctaHTbl THAPOMU3SyeMbIX COCAHHEHHH, YCJIOBMA HM pe3yJIbTaTbI OMbITOB 
MpHBeyeHb! B Ta. 1, H3 KOTOPOM BUAHO, YTO Ha (ocaTHOM KaTasH3aTOpe 
TMApoiM3 mpoTekaeT C OOMbIUIOM CKOPOCTbIO MPH OTHOCHTEIbHO HeBbICOKHX 
remlepatypax. BuHnsi-A-OyTHIOBbIM, %-MeTHJIBHHHJIPeHMIOBbIN, %-MeTHJIBHHMJI- 
M-KpesuoBblii apuppl uv 4, 5-quruqpocnippan mpu 160° ruzpomusyloTca noyTH 
KOJIMYCCTBEHHO, a BHHHJIeHHJIOBbIL HU BHHMI-2, 4-TuxXNOpPeHHJOBLIN Supbl — 
Ha 65 u 77%, cooTBetcTBeHHO. B oTcyTcTBHe *e KaTalW3saTopa, Hallpumep, 
BHHMJI-H-OyTHIOBbI apup u pH Oowlee BbICOKOH TemnepatType (220°) rugpo- 
AM3yeTCA JMUIb Ha 3% (onpir Ne 21). B onpitax c BHHUIPeHHJIOBbIM HM BHHJI- 
2, 4-qux0penuoBbIM atpupaMn BbIXO) PeHONa OObIMHO BBILWe BbIXOMa alleTasb- 
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Ta6auna 1 


a YcnoBua onpiTOR Buixon, % 
aI sig ag PE OE SA 
i up (7. KHI.; er ee CKOPOCTh 5 
7 Taspomayenae sup (tT. ay a iret Os * | pponyck. a x 
& np 4, ) ° HOWL. BOI C TpH- eC 5 
BE Bowa : sup spupom, 3THJIaMHHa, S & 
2 ? MOs/J MOW/H aS is 
{\ Bunundennnoppt (154— 160 1a 68 0 65,0 ‘h8) 
eee oO 2O 9 On oiane 
2 ae 160 12:4 68 0,205 | 40,51 418 
3 460 (Ware Al 68 0,414 Done 9 
4 160 Ea 68 0,904 8,8 4 
5 460 NIH, 68 4,970 339 4 
6 160 (Pew 68 2,400! | 36,4 2 
7 Bunns-2,4-4uxn0peuu Jo- 160 | 14,5:1 68 0 77,0 62 
Bolt (89—87°/7 MM; 
41,5568; 41,2828) i 
8 NGO |) aaa sail 68 0,205 34,0 16 
9 160° | 14,554 68 0,307 ‘loyal o.. 
40 INGO) |) AHA) SM 68 0,414 ARO i) 
14 AGO) W4roe Ai 68 0,614 56 3 
42 460 | 14,524 68 PANO | 24 AD 29 
42a NGO eleaetsy oe! 68 0 ai) 1 
426 A GOMIBRIA orcad 68 0) 82,5 Hh 
13 o-Meruaennn deny sos bli 160 Aol 68 96,0 983 
(61°/18 mm; 1,5050; 
0, 9501) 
414 o- Meru sIRMHHJ-M-Kpe3H J0- 160 i ayaa 67 oe 
Bhi (79°/410 mm; 1,9051; 
0,9444) 
45 Bunus-x4-6ytTHsoBpi (93 — 94 6-854 145 40 
94°; 41,4038; 0,7790) 
16 140 ORS 415 95 
47 160 Ansed A105 38 
18 160 cdl 115 62 
19 160 6,8:4 115 OF 
20 200 Grom As 91 
244 220 Onset stats 3 
22 300 teva! 415 84 
23 4,5-urugpocusmbBan (79— | 160 SEQ 66 98? 


80°; 1,4297; 0,9039) 
+ Tiupugun. ? Aueronponusospii cnupt. ® Auerou. * Onsit B oTcyTcTBHe KaTamH3aTopa. 


merufa. Bepoarno, nocnequnit B YCOBHAX Mpollecca mperepneBaeT yacTHUHO 
KOHeHCaWHt0. OTHM XK MOXKHO OObACHHTb CHH2KeHHE BbIXOMa alleTambyeruya 
M3 BUHMJI-X-OyTHOBCrO stupa MmpH Temmepatypax sBblue 160°. B onpitax 
NoNe 1—5 kpome tbenoa HM alleTablerula onpeyeisiocb coqep»KaHHe Henpo- 
pearupoBaBluero xpupa B KaTaHsate. [IpncyrcrBue TpH3THJaMuHa He Melllaso 
onpeseeHHIo a:Pupa, a MUPHAMH MOWHOCTHIO We3aKTHBUpOBaN HUKeNeBbIA 
KaTaJlM3aTop ruqpupoBanus. KonnyectBa apupaB STHX OMbITaX COCTABHJIH COOT- 
BeTCTBeHHO: 29,0; 55,7; 75,1; 89,3 nu 93,4%. Takum oOpa3om, cyMMma dbeHosa 
M HempopearuposaBiuero supa mocturaet 94,0—98,3%. 

HavOonbumi uitepec mpeyctaBasioT pesybTaTEt ombirop NeNe 1—12, B 
KOTOPbIX H3yyalOCb BJIMSAHHe OCHOBaHMii Ha aKTHBHOCTb KaTaH3aTopa. B 
IPMCYTCTBAM TPH3THaMMHa CTeNeHb THAPONM3a BMHUMAPHJOBbIX  supoB 
pesko CHWKaeTeH. B MpHcyTcTBHM OOMbIMX KOMMYeCTB TpHITHAaMHHa ruypo- 
JIM3 otpupos NOTH NOMHOCTbIO MpHocraHaBruBaetca. Ilo-Bugumomy, afcop6u- 
POBAHHbIN Ha KaTaM3aTOpe TPH3THaMHH B Mpouecce peakuuH HelpepbIBHO 
qecopOupyerca WM yHOCHTCH MOTOKOM BOJAHBIX mapoB. ITO no_TBep»x,aerca 


Te€M, 4TO Np o6pa6orKe CHJIbHO A€3aKTHBUPOBaHHOro TPHSTHJIAMHHOM KaTa- 
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3aTopa (nocae ombira Ne 5) mapamu Bogei (5,7 ma sogbi B uac pu 160° B 
|.eHie 2 yac.) erO AKTHBHOCTb MOJHOCTBIO BOCCTAHaBJIMBamach, uTO CBHJe- 
[bCTBYeT O MOMHOH JecopOuuH amuHa. CreqopaTebHO, AHLUIb uacTb aMHHa 
}-PAKMBACTCA Ha KaTaIM3aTOpe, H TeM OO/bUIaH, YeM BbILWe ero KOHMeHTpa- 

A B cibepe peak. 

Ha prc. | nokasaHa 3aBucumocTb orapucbMa crenedu rugzpomsa (lg m) 
TMNapWJIOBbIX SPupoB (cuMTaA NO BbIXOAy cbeHoMOB) OT KONMUeCTBA mpony- 
HHOrO TpHaTusIamuHa. M3 KpuBbrx 
2qyeT, 4TO MeXKAY akTHBHOCTDIO 
ralW3aTopa H KOJIMYeCTBOM BBe- 
THOro B cibepy peakuuH TpMsTHI- 
MHa HMeeTCA SKCNOHECHIMabHaA 
3HcuMocTb. AHalorMyHadA 3aBHcu- 
CTb HaOsiOJalacb B pa6ore (°), 
KOTOPOH H3y4asl0Ccb OTpaByIeHHe 
TaHHuecKHMH OCHOBaHHAMH aJll0- 
CHJIMKaTHOrO KaTaJIH3aTOpa B pe- 
WHAX KPeKHHTa yYyrvieBosOpoRos. 
(HakO, KaK BHJHO H3 pie. |, Jaub- 
Wlllee YBeIMYeHHe KOMYeCTBA IIpo- 
CKaeMOro Ha KaTasM3aTopom Tpu- Y 04. OB 
anamuua (>0,4 mow/.1-uac B peak- : 
HM C BHHA-2,4-nuxsOppeHHOBLIM 
IMpOM H 0,6 Mouw/-4ac B ONbITax ¢c Puc. 1. Jlesaxrupupopauue cboctbatHoro KaTa- 
HHJIPeCHHJIOBbIM 3:PHpOM) OKa3bI- Tu3aTopa TpH9THAAaMHHOM B peaKUHAX THIPo- 
CT 3HAUHTeIbHO MeHbUIee me3aK- 13a “BHHHAeHNsoBoro (/) HK BHHMI-2,4-AH- 
Bupyroujee MelcTBue. Beposxruo, ROP ea pagor a aap 
M TAaKHX KOHWeHTpaluAax OcTH- 
eTCA yKe 3HaYHTeIbHOe HaCbillleHHe MOBEPXHOCTH KaTasM3aTOpa TPHITHIaMH- 
mM. MurepecHo, uTo Je3aKTHBUpyioulee elHCTBHe 3HAYHTebHO MeHee CHIbHOrO 
HOBaHHA, MHPHAHHAa, OKa3a/lOCb BeCbMa CJIaObIM B CpaBHeHHH C TPHSTHJI- 
mHoM (onbirbt NoNe 6 uw 12). DrocenyerenbeTByeT O TOM, YTO OTPaBJAtoULee 
HCTBHe TPH9THJaMHHa CBA3AHO C efO OCHOBHBIMH CBOLiCTBaMH. 

EctecTBeHHO OblWIO OXKMAaTb, YTO KaTaIM3aTOp MOxeT ObITb Me3saKTHBUPO- 
H WM MMHepaJibHbIM OCHOBaHHeM. JielicTBHTeMbHO, MOcIe HaHeCeHHA Ha KaTa- 
igaTop (3,15 r) ruqpookucn Kaus (0,0581 r) kKaTanusaTOp NoUTH MO.IHOCTbIO 
3aKTHBUpOBavica (onbIT Ne 12a). C membio BOcCCTaHOBJIeHHA ero AKTHBHOCTH 
TaH3aTOp Obl OOpa6oTaH BOAHHIM pacTBOpoM 50%-HOl yKCYCHOM KUCJIOTHI, 
YOMBIT BOAO WH 3aTeM MOJBeprHyT pereHepallHH Cc WeMbIO yasleHHA OCTAaTOU- 
MH ykcycHol KHc0THI. M3 onpira Ne 126 BuAHO, 4YTO aKTHBHOCTb KaTaJi3a- 
pa MOIHOCTbIO BOCCTaHOBHWAaCb. 

TakuM o6pa30M, pe3yJIbTaT Halle paOoTbl MOKa3bIBaeT, 4YTO TpeX3aMe- 
SHHbIN (ocdaT KaJIbUMA MPOABIAeT BLICOKYIO KaTaJIHTHYeCKYIO AKTHBHOCTb 
peakUuMu THApOMH3a MpOCTLIX BHHHJIOBbIX 9PHPoOB. 

B mpucytTcTBHH OCHOBaHHH AaKTMBHOCTb KaTaJlH3aTOpa pe3KO CHHKaeTcaA, 
THApomH3 axXbupa Moxer GObITb MOUTH MOMHOCTHIO MpHOCTaHOBeH. OTH CakTbI 
JITBEPKaoT Mpesqnosox*keHuve O KHcOH NpHpose tochaTHoro KaTasH3aTopa. 


h2 16 mon/n-Yae 
TpusmunaMiy ————» 


VUuctuty? opranugeckon xumuu um. H. JI. SesuucKkoro MoctymHs0 
Akaqemuu Hayk CCCP \4 IX 1958 
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1959. Tow 124, Ni 4 


@H3BHYECKAA XHMH} 


H. A. AJIEHHUKOB un A. M. MAKAPOBA 


OBPA30BAHHE HW CBOMCTBA METAJIWJIMYECKMX MbIJI 
B PA3BABJIEHHbIX BOJHbIX PACTBOPAX 


(IIpedcmaseaeno axademuxom IT. A. Peouxdepom 6 X 1958) 


Visyyenue cocTrapa M CBOHCTB MeTaJIJIMYeCKUX MBI, MOJIYYeHHBIX B pa30a 
JICHHbIX BOJHbIX PaCTBOPaX, MO2KeT HMeETb CYWIECTBEHHOe 3HAaYeHHe IA OObA 
HeHHA H3MeHeHHA CBOMCTB MOBeEPXHOCTH YacTHW MHHepaJOB pM UX dvioralu 
(1), oOpamenua (a3 B IMYbCHAX, YCTOMYMBOCTH 9MyJIbCHH M MeH, PoKyI 
IMM, HOHHOTO OOMeHa H JIPyrMX ABJeHH, MpOTeKaloulMX B AMCMepcHbIxX CHCTe 
Max. | 

A. A. TpanesHukos (7), pacCMaTpHBax KpHCTaJlJIbl HACbILCHHBIX 2KMPHBI. 
KUCIOT KaK OObEKTHI HOHHOTO OOMEeHA, NOKa3adl, UTO 3HAYCHHA BeJIMYHH OOMeH 
H* wa Cu?" B 3apucumoctu ot pH peakuMoHHoro pacTBOpa H3MeHAIOTCA yepe 
MakcuMyM (pH ~4,75). Tako Xe xapakTep H3MeHeHHA HaOvoqaJicA B BAG 
KOCTHBIX cBolicTBax Al-mMpbiuI HadTeHoBbix KucuoT (°). [pa mpopeyenuu anaso 
THH B CBOHCTBaX IJICHOK MeTaJIJHYeCKHX Mb, OOpasOBaHHbIX Ha MOBePXHC 
CTH BOJHBIX paCTBOPOB H Ha NMOBepXHOCTH MHHepaJioB, OblWIH onpeneleH 
(4,°) OTHOCHTeIbHO HH3KHe 3HayeHHuA PH pactTBOpoB, NpH KOTOPbIX BO3HHKae 
B3aHMOJeCHCTBHE MOMBaJIeHTHOrO KaTHOHA C IWI€HKOH MadbMHTHHOBOH WJ 
MMPUCTHHOBOH KHCJIOTHI. XapaKTePHbIM ABJIAJIOCb H3MeCHCHHE B IWICHKe Best 
YHHbI WIOWAIM, MPHXOAAULeHcA NO pacueTy Ha OMHY MOWeKYsIY,B 3ABHCHMOCT 
ot pH; ovo Take MpoxoqusO Yepes MaKCHMYM B KUCOH OOacTH (KaTHOH 
Al, Cr, Cu) * c o6pa3oBanuem B 3TOli O6acTH «TBeEpAbIX» MJIeHOK (>) 

Takoro poqa H3MeHeHHA, HECOMHEHHO, CBASAHbI C TMePeMCHHBIM COCTaBO 
OOpa3syIOWHXCA MBIT. 

OOpasoBaHve MeTaJIMYeCKUX MBI MOJIMBaJICHTHBIX KaTHOHOB B 3aBHCHM( 
ctu or pH Boguoro pacrBopa MOxHO MpeACTaBUTh Kak IpOlecc OLHOBPeMeHHO! 
OOpa3s0BaHHA «KUCJIbIX> H «OCHOBHBIX» MbIJI. [lepBbie Mba OOpasyiorca B ycm 
BUAX MaJlOrO MO BeHYMHE PTHAPOMMTHYeCKOrO pacnaya COM NOJHBaeHTHO! 
KaTHOHA, H HX COCTaB C YMeHbIWeHHeM PH H3MeHHeTCA OT Mb MOMHOTO CTeXH 
MCTPHYECKOFO 3aMeleHHA NO UX MOJI€KYJIAPHOFO paciaya yepes Mba C pasJH 
HbIM NO BeMUMHe BHeMpeHHemM H* B UX MHIeJVIbI WIM MOMMePHble KOMIVJIEKCE 
SeCb MOXKHO MpeANOOAMTb, HApAy C WHOHHEIM OOMeHOM, H MOJI€K JIA PH 
MeXaHH3M, CBASAHHbIM C aNCOpOWWeH MasIbMHTHHOBOMi KHCAOTHI Ha MUlledMé 
“OCHOBHBIX MBII C MOC€LYIOUMM XUMHYeCKUM MTpeppaljeHvem. 

Tuqponuruyeckn o6pasyloulvecsd OCHOBHBIe COU (B TOM 4HCe KOMMIeK 
HbI€ KaTHOHbI) JlerKO OOpasylOT KOCHOBHbIe» MblIa, H COCTaB UX Cc YBeJIHUeHHe 
pH Oyler HSMCHATBCA OT XHMHYCCKH HENOJIHbIX NO 3aMelWeHHIO MaJIbMHTHH 
BOH KHCJIOTOH MblI JO X€MOCOPOMHOHHBIX COeAMHEHHIi ILeJIOUHOFO Mba C TH 
PaTOM OKHCH KaTHOHa M C pas/M4HOL TO BemMYMHe ancop6uneli OH. Tlepst 
Mba OyyT O6lalaTb CBOiCTBAaMU KaTHOHHTOB, BTOPble — aHHOHHTOB. OueBH 
HO, WTO € NOBbIieHHem pH peakiMOHHOrO pacTBopa KOmMUeCTBO oOpa3yrollu 
CA «KUCIbIX> Mb OYAeT H3MCHATHCA Uepes MaKCHMYM, a KOJIHYeCTBO «OCHO 
HbIX>— HENPePbIBHO BOSpactaTh. M3ayuenne KHHeTHKH THApoiH3a pa3s0aBae 


* [lia Fe we 6ni0 oOHapyxeHo. 
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IX PacTBOPOB COseH H BMAHMe ero Ha MeXaHH3M OOpas0BaHUA HM COCTAaB Me- 
WIJIHYECKUX MBIT HM€eT CylleCTBeHHOe 3Ha¥eHHe, YTO B HacTosteli pa6bore 
lelWaJIbHO He U3yyasOcD. 

Ji NOATBep»xKeHuA OOuleli CXeMbI OOpasoBaHHA MeTaJIMYeCKUX MBL OBLIH 
wryueHbl Fe?*+- 4 Fe?+-namtbmMutatsl. Cnoco6 o6pa30BaHua MblI 13 pearHup yio- 
UX PaCTBOPOB MOET MOAeCIMPOBATh MpOWecchl, NPpOuCXoAAMIMe B NpucyTCTBHH 
UX MbWI. B HallieM culyyae OblIO Bax%KHO MPOK3BOLHTb LoOaBseHue pactTBopa 
WIbMHTaTa HaTpHA C Pa3JIMYHbIM CofepxkaHHem cBoOoqHOK NaOH B pacrBop 
‘PHOKHCIOH CO/IM 2Kele3a C Pa3IMYHBIM Coep»xKanHeM CBOOOAHOL H2SOa. 
afaHHad KOHICHTpPalMA pearMpytouero pacTBopa MO MadbMHTaTy HaTpHA 
Wa paBha 3,9 - 10° Moa/a, u npu Temnepatype 44—45° stor pacrBop Xapak- 
pusOBaICA HeOOIbUION KOsNOMAHOCTHIO. B Harperbili Bo 9toli TeMMeparypbI 
icTBOP COM *eNesa (FeSO4 nim Fea(SOx)s) oOaBinca pu TOM 2Ke Temnepa- 
rpe pacTBOp MaJIbMHTaTa HaTpHA MPHOMH3HTebHO paBHOrO OObeMa B KoINYe- 
‘Be, HEOOXOXHUMOM VIA MOJIHOrO cTexHoMerpuyecKkoro O6MeHa. Tloce cauBa- 
isi PACTBOPOB CMCCb NepeMelIMBaslacb B TeyeHHe 5 MHH. MIpH TOM 2%e Temmepa- 
ype, a 3aTeM OMpesetaoch pH mpu 20°, nocme yero peakWMOHHaa cMecb NOd- 
»pradacb SKCTpakWHM STHJIOBbIM apupom. B skcTpakT nepexoyuan HaH6ouee 
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Puce. 1. Pacnpeqenenne Fe?*+ nu Fe?+ 8 mbluiax MaJIbMHUTHHOBOM KUCJOTHI B 
3aBHcuMmoctTH oT pH. / — ocHoBHble Mba, 2 — KHCJIbIe MbIa 


LpOoOHble COCEAMHEHHA: KKHCJIbIC» MbIJIa, YACTb KOCHOBHBIX» MblI C HaHOOJIb- 
HM COjlepxKaHHeM B HHX MaJIbMHTHHOBOH KUCJOTbI H CBOOOZHaA MaJIbMHTH- 
BaA KHCOTAa, eCIM OHA TIPHCYTCTBOBala B pacTBope. HepacTBOpHMbIMA 
3tpupe OCTaBaJIHCb THIHUYHbIE KOCHOBHHIe» Mba. OrpekemweHHe OOUlero KOH~ 
CTBa 2Kele3a B BbINeICHHbIX MIpOAyKTaX JaBaJlO ero pacnpeyeseHue MO JBYM 
(aM MblJI H yKa3bIBayIO Ha HX OTHOCHTeIbHOe KOHYecTBO. BocnponsBeqeHHe 
IMUCCTBEHHBIX Pe3YJIbTATOB YKa3bIBaJIO Ha JOCTH2KeHHE HeEKOTOPOTO PaBHO~ 
CHA B peaKUHAX. 

Oomuli xapakTep H3MeHeHHA COCTaBa MbIJI B 3aBHcHMocTH oT pH xopotio 
CrepHMCHTAaJIbHO CoBnaaer c mpesmouaraempm (puc. 1). ia conn Fe.(SOa)s, 
lee THJPOM3yIOlWlencA, eM FeSO1, MakKCHMyM OOpa30BaHHA «KHCJIbIX» MBI 
felleH B OO/IACTb MeHbIUwwMX 3HayeHHH pH. 

Tlia onpenesieHuA COCTaBa «KHCJIbIX» MblJI, MOJIYYCHHBIX B KHCJIbIX Cpedax, 
, MpPOLyKTOB peak MMOKCaHOM YfaJIAlacb CBOOOJHaA MaJIbMHTHHOBAA 
(cloTa, a B OCTATKe ONpPeMeAHCb CBA3AHHAA MaIbMHTHHOBAaA KHCJOTA H 2Ke- 
30. OTHOWICHHe ZKBUBAJICHTOB [aJIbMHTHHOBOH KHCJIOTbI H 2*eesa HaXxOJH- 
cb B Mpesenax or 0,44 Jo 1,0. J]1a THMMYHBIX “OCHOBHBIX» MbIJI TO 7Ke OTHO- 
sHue ObIO oKOO 0,06. 

C ypenuuenuem pH cra6uJibHOCTb «OCHOBHBIX» MbWI B pacTBOPe BOspacTaeT 
npu pH 10—11, nwapsyy c BbICaIHBaHHeM MalbMuTaTa HaTpHA, HaOsmroqaercw 
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o6pasOBaHHe BbICOKOCTAaOMIbHOTO 3015. [Ipu B36a/ITbIBAaHHU BOJHBIX PacTBOp 
C BO3LYXOM «KHCJIbley Mba JIerKO PMOKYIUPyOT C o6pasoBaHnem (pa1oTupy’ 
ULMXCA B M@HY XJIOMbeB, aHaJIOTHYHO HaGOfaeMOH MOBePXHOCTHOK KOaryJAN) 
B KOJIJIOMJHBIX pacTBopax (°); «OCHOBHHIe> MblIa OOsaaJH MeHbIUeH cri0cc 
HOCTbIO K QJIOKYJIAWMH. 

Ha ocHoBaHuv OOHapyKeHHbIX CBOHCTB MblI 2Kele3a MOHKHO MONYCTH 
UTO (POTANMS MPHPOAHbIX *WKeMCSHBIX OKHCOB (reHaTHTa MarHeTHTa) Kap@ 
HOBbIMH KHCOTAMH OCYLeCTBIAeTCH 3a CueT OOPas0BaHHA Ha MOBepXHOCTH 
yaCTUL, aHaJIOPHUHbIX coequHeHHi. [Ip sHayenuax pH< 6 dnotayna *Kee3H 
OKHCIOB 3XptbeKTHBHO MpOTeKaeT MPeMMYLLeECTBeHHO 3a C4¥eT MOBEPXHOCTHE 
COeCAMHEHHI THMa «KHCJIbIX» MbWI, Yep2KHBalOulMX B CBOC€M COCTaBe MOJICKY. 
KapOoHopoli KucoThl. Kuneruka o6pasoBaHuad CplOTaMOHHbIX arperaToB | 
qaCTHIL MH MY3bIPbKOB BO3AyXa ABJIAeTCA B STOM C/lyyae BBICOKON, YTO TaKy 
NOATBEP2KMaeTcA OOMbIWMM UMCJIOM PellelTyPHbIX PCKOMeHLalNH 10 (po0Taly 
*KeNe3HbIX OKHCIOB IPH HH3KHX 3HayeHuaAx PH. IIpu suayenuax pH >7 mp 
rekaeT (OTAIHA %KeJIe3HbIX OKHCJIOB MOBEPXHOCTHBIX COeAHHEHUH, MpeHMy. 
CTBCHHO COCTOALIMX H3 “OCHOBHBIX» MblWI HM X@€MOCOPOLMOHHEIX COeqHHeHHH, 
c Ooee 3aMeQVJICHHbIM OOpa3soBaHHeM arperaTos. 

Buipaxaem rryOoKylo OlarogapHoctp akag. I]. A. PeOungepy u A. B. Tay 
MaHy 3a HHTepec K paOoTe HM IWeHHbIe COBETHI. 


Koapcexuit dusmman um. C. M. Kuposa Tlocrynuio 
Axafemuu Hayk CCCP 30 1X 1958 
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; PH3Z3HYVECKAA XHMH A 


lr. JI. BAACBHY, A. HW. JIEAKUC nu B. H. KABAHOB 
AHOAHAA MACCHBALMA CEPEBPA B PACTBOPAX UIEJIOUN 


E(Tpedemaéreno axademuxom A. H. @pymkuneim 1 X 1958) 


_ AnojHoe oKncsieHHe cepeOpa B pacTBopax UleNOUH MpOHCXOMNT, Kak U3Be- 
iCTHO (), B [Be cTafquH — cHayana OOpasyetca AgeO, a 3aTem mpu Ooee BBI- 
COKOM NMOTeHIMaJle Het OOpasoBaHue AgO us AgeO. Yka3aHHblii mpomecc oKHc- 
JIeEHHA CepeOpa MpOHCXOAUT He AO H3pacxOfoBaHUA CepeOpa, a mpekpamiaerca 
B HeEKOTOPbIM MOMEHT B pe3YJIbTaTe NacCMBallMH MeTaJua. 

B HacTosljeh padore UcculeqOBaJICA MpOlecc MaccHBalluH CepeOpa B pacrTBo- 
pax KOH B unteppane KoHUeHTpaunh or 0,01 go 10 N. Pa6ora nposoguuacb 
MeTOJIOM H3MepeHHA eMKOCTHOH HM OMHYeCKOM COCTABJIAIOULHX HMMeqahca WIeK- 
Tpola MpH NOCTOAHHOH MJIOTHOCTH TOKa WAM MpH NOCTOAHHOM NOTeHIHase. 
M3mepeHua MMresaHca MpOBOAMIMCb KOMIM€HCalHOHHO, MpHyeM 31eKTPOA MOLe- 
JIMpOBaJICH B KOMMeHCHPYIOWeM Mieye MOCTa MapadeNbHO COeCHHeEHHbIMH 
emkocTbio C2 WH COMmpoTHBJeHHeM Re, NOCeOBaTeJIbHO K KOTOPbIM MpucoelH- 
HEHO COMPOTHBJIeHHe, COOTBETCTBYIOMee COMPOTHBJIeHHIO pacTBopa. I]pu Takom 
cnocoG6e H3MepeHHit BeHUHHA Re COOTBETCTBYET COMPOTHBJEHHIO peak WIM 
OJHOH H3 ee CTaHH, a BemMuHHAa C2 — eCMKOCTH JIBOHHOFO CON. 

Kak BugHO 3 prc. |, NpW HaO*KeHHH Ha QIeKTPO HEOOMbIUOTO MOOMKUTEIb- 
Horo noTeHiMana (0,3 B NPOTHB OKHCHOPTYTHOPO SJIEKTPOda B TOM 2Ke pacTBope) 
CKOPOCTb pollecca pacTBOpeHHA CepeOpa ObICTpO NayaeT BO BpeMeHH, NMapas- 
JIGIbHO C STHM MajlaeT CMKOCTb ABOHHOLO CJIOA QIeEKTPONa. ITH OOJbIIMe H3Me- 
He€HHA CHJIbI TOKAa paCTBOPeHHA WH CMKOCTH JICKTPOMa MpOMCXOLAT pu mpony- 
CKaHHH HeOOJIbINOrO KOMYeCTBA QICKTPHYECTBA (MpHOTH3HTeIbHO 20 mKya/cM?), 
COOTBETCTBYIOlero, B CpeHeM, mpHMepHo 10 MosleKyApHbIM comm AgeO. 
Tlaqenuve emMKOCTH culemyeT, MO0-BHJHMOMY, CBHA3aTb C MOJYNPOBOAHHKOBLIMH 
cpolicrsamu AgeO (7). IIpuH 9sTom mpemmomaraerca, 4YTO OOpasyrOUlHlica c10H 
Ag2O oTHOCHTebHO PaBHOMepHO MOKPbIBaeT 2JIEKTPOL. 

Ha ocHOBaHHH MpvBeeHHbIX JaHHbIX MOXKHO MpeANOORHTb, YTO B CaMOM 
Hayaue, JO OOpasoBaHua Ha MOBepXHOCTH cromHorO con AgeO, Npomecc ner 
yepe3 PpacTBOP C MepBHYHbIM OOPasOBaHHeM IepecbIIleHHOrO pacTBopa UM MoCJe- 
WyIOUlMM OcaxKeHHeM Ha WeHTpax KpucTamiusaluu *. 

Tlocne o6pas0BaHuaA Ha MOBepXHOCTH cepeOpa cmomHOro co” Agy,O rpo- 
mecc Ag —AgeO manee ufeT, MO-BUJHMOMy, Ha rpaHulle MexkKy ABYMA TBep- 
bIMM (:basaMu, aHasIOrHyHO TOMY, YTO MPOHCXOAMT NPM NMaccHBallHH *Kesesa 
B KHCJIbIX pacTBopax (‘), c Tol pasHHWel, To Hapactaioljaad mieHKa AgeO 
mpakTHuecKH y2Ke He pacTBOpAeTca B temouH. EcrecTBeHHO OSTOMY, YTO Ip 
o6pa3z0BaHHH criommoro c0a Ag,O ckopocTh mpouecca Ag > Ag2O pesKo 
yMeHbIlaeTcH. OTO MbI HasbIBaeM NepBoH CTaqweH maccuBallun. 

Oyako HM C 9TOM YMeHbIICHHOM CKOpOCTbIO Mpolecc HeT JMUIb OrpaHHyeH- 
Hoe BpeMA. OTO BUAHO U3 puc. 2, Ha KOTOPOM MOKa3aHa 3aBHCHMOCTb MOTCH- 
Wasa 9, eMKocTHOM C2 Hv omuMyeckol Re COCTaBJIAIOUIUX UMMeqaHca cepedpa- 
4oro alekTpogxa mpu 3-104 rms 0,1 N pacrsope KOH or konuuectBa mpony- 


* Bo3MoxHOCTh MpoTeKaHuA STOO 9EKTPOXMMMYECKOrO polecca Yepe3 PacTBOP B Ule- 


1oun oT 3 mo 12 N yoKa3ana B pa6ore (%). 
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{leHHOFO QICKTPH4eCTBa Mp MOCTOAHHOHM MOTHOCTH TOKa * . Us-puc: 2 ee | 
qTO IIpH MOCTOAHHOH cule TOKa wepes OMpeevleHHbIM Dew ei Bag 
(rouka @) MOTeHIMal pesKO BOspacTaeT (IpHOMH3HTeIbHO Ha V,0 B y 
llaeT BTOpad CTaylua NaccuBallun**. 


mafom? pgp/cm? 
4 
G04 ls 
: SS 
| gage > 
19 
Giey Up 
gut “T%, 
G 100 200 mkynf cr? | 


Puc. 1. IlmorHoctb aHOQHOrO TOKa H €MKOCTb JBOHHOTO 

clon Ha cepeOpsHom saexTpogze B 0,1 N KOH mpu notex- 

waane 0,3 B B 3aBHCHMOCTH OT KOJIHYeCTBa Mpoweyzuiero 
3JIEKTPHUeCTBA 


OyHoBpeMeHHO mpoucxoyUT peskoe BospactaHuve Ke, T. €. TOPMOKEeHHE He- 
KOTOpOrO 3uleKTpoxuMHYecKOro Mporecca. Peyb ueT He O mpotecce Ag — AgzO 
B IlesIOM, TaK KaK COMpOTHBJeHHe 
3TOH PeaKUHH, BbIUHCJIeHHOe H3 Ha- 


omeme Ho/em? KdJOHA KPHBOW NepeHanpsAxKeHHA, Ha 

30 Ba MopsAyKa Ooblie H3MepeHHOrO 

3HayeHHaA Re. BepoxsTHO, M3MepeH- 

G Hoe Re XapakTepuH3yeT OHY H3 

G6 cTamuH mpouecca Ag — AgeO. Bos- 

05 of MOXKHO, YTO STOH CTayveH ABIAeTCA 

‘ QJIEKTPOXHMHYeCKaA alCOpOWHA KUC- 

04 Jopoqa Ha TMOBepxXHOCTH cepedpa, 

a <  aHauOrHYHO TOMY KaK 3TO UMeeT 

3 MeCTO IIPH PacTBOpeHHH H NaccHBa- 
10 IMM 2elesa B Uetoun (°). 

Ge Kak TOJIbKO HOTeHILMaJ 3IeEKTPO- 

e Ja CTaHOBHTCH BbILIe PaBHOBeCHOrO 


noTenynasa AgeO/AgO, napasuienbHO 
— c mporneccom Ag — AgeO HaunHaer 
200 mkyn/jom? WITH mmpouece Aged —> AgO, ro 

PaBHOCHJIbHO BKJIIOUCHHIO elle ONHOL 
sie 2. Vismenenve moreniuana, emMKocTH napaJwIeIbHOH IIpOBOJMMOCTH, 06- 
ee Ps bh ndoteenre sea, jen? | © PaTHasd BeNMYHHAa KOTOpOH CcooTBeT- 

CTBYeT COMNPOTHBJIeCHHIO, BbINHCJIeH- 
HOMY H3 NO YueHHOH HaMH KPHBOL NepenanpsxKeHua peakiun AgeO—>AgO. Tak 
Kak CONPOTHBIeHMe peakunH AgeO—> AgO mao m0 cpaBHeHuio c conpo- 
THBICHHeM Rz, BOSPOCIIMM BCJeCTBHe MaccMBalun, TO H3MepAeMad CyMMap- 


100 


“ Takat 2Ke 3aBHCHMOCTb Ha6mlOaeTcCaA BO BCeM HCCI@2OBaHHOM HHTepBase KOHIWeHTpaluit 
KOH M 1p Ooee HU38KHX uacToOTax. 

% Bs 

y BosMoxkHO, YTO MpHUnHOl sTOrO sABAAeTCA o6oramjenue KHCMOpOAOM MpHseratouero K 
cepeopy con AgsO un ancop6una Kuclopoqa Ha rpannue Ag/AgsO. . 
856 


fad BeMUNHa CONpOTHBeHHA Rz MOCe Hayasa Mpolecca AgeO —> AgO pe3Ko 
Jaqaet (puc. 2). 

MuTepecuo, uTo nocle BTopoli craquu maccuBaunu cepeOpo Bce eme mpo- 
jULKaeT AHONHO OKHCIATHCA. OO STOM CBU AeTeIbCTByeT TOT (akT, YTO BTOPaA 
|HONHasd CTYNe€Hb KPHBOM 3apAxKeHHA, COOTBETCTBYIONIaA Tpoueccy o6pa30Ba- 
ux AgO, oOblyHO JHHHee nepBoli. Oto yauMHeHHe 3aJlep2KKH BbI3BaHO OKHC- 
€HHeM CepeOpa, a He MOCTOPOHHMM MpOleccoM, YTO BUAHO U3 TOFO, YTO cyMMap- 
O€ KOJIMYCCTBO SJIEKTPHYeCTBA, 3aTPayeHHOe Ha KaTOJHOe BOCCTaHOBeHHe Ha 
|BYX CTYIN€HAX, BCera PaBHO CYMMaPHOMY KOJIMUECTBY SJIeKTpHueCTBa, 3aTpa- 
CHHOMY Ha aHOsHoe oKucJeHHe. [Ipouecc OkHceHHA CepeOpa Ha BTOpOli aHOL- 
OH CTYNe€HM “eT CO CKOpOCTHIO MpHMepHO Ha 5 NOpAAKOB MeHbUIell, ueM CKO- 
(OCTb, BbIYHCJICHHadA MyTeM S9KCTPaNOAWMH NO noTeHwuana 0,6 B KpuBol ne- 
eHalpsaAxKeHHA Mpomecca Ag — AgeO, cHATOH Ha nNepBoi crynenu (mpH oleHKe 
CMYMHbI CKOPOCTH MpeANomaraercsA, YTO CKOPOCTb 9TOTO Mpollecca Ha nporTs- 
‘CHHH BTOPOHM CTYMe€HH H3MeHAeTCA HE3HaYHTebHO). TakuM O6pa30M, MO2KHO 
PeANONO*KUTh, YTO BTOPAA cTaMHA NacCMBallWH MPMBOUT K 3aMeVICHHIO CKO- 
OCTH PaCTBOPeHHA cepeOpa Ha HECKOJIbKO MOPAAKOB. 

Hy2KHO OTMeTHTh, YTO OKHCJICHHE MeTasIH4YeCKOrO CepeOpa He HaGloqaercs, 
CIM BECTH Mpotlecc MpH OOIbUIMX MIOTHOCTAX TOKAa, Tak YTOOHI OH Wes, Hanpu- 
ep, B 0,1 N KOH npn norenuname 0,73 B npoTuB H.B.9. Torga KOHUeCTBO 
N€kTPHYeCTBA, MoOlequIee Ha mpouecc Ag — AgeO, paBHo kouMyuecTBY 3JIeEKTpH- 
ecTBa, molewuwemy Ha mpouecc AgeO — AgO, T. e. Np MOTeHWHae BBIILe 
,/3 B TpoTHB H.B.9. B 0,1 N KOH cepe6po mpaktuyecku nmomHOCTbIO NacCHBHO. 
‘akasl *Ke MaccuBalluaA cepeOpa B 10 N KOH uacrynaer mpu moreHinase BbILUe 
,64 B MpOTHB H.B.9. QOTO MpakTHyeCKH MOJHOe MpekpallleHve OKUCJIEHHA 
epeOpa MbI Ha3bIBaeM TpeTbeH cTayuel maccuBallun. 

HykHO OTMeTHTb, 4TO BCe HaGOwlOfaeMble cTaquH MaccHBalHu MpoOuCxoLsAT 
€ He3aBHCHMO JIpyr OT [pyra, a mocmeqoBaTembHO. Tak, HalpHMep, ecH Mep- 
ylO aHOJHY10 CTYMe€Hb BeCTH IIpH TaKUX OOMbIIMX NIOTHOCTAX TOKa (0,5 Ma/cM?), 
TOObI JWIMHa ee 3HaYHTeIbHO YMeHbIUMIacb, TO pH MOTeHIHallax, OObIYHBIX 
JIA TpeTbeH CTayMH MaccHBallHH, MOceqHAA He HaOwOMaercs. 

TakHM OOpa30M, aHOsHad MaccHBalluA cepeOpa B WeOUH MpoTeKaeT B TPH 
OcIeOBATeJIbHble CTaqMH, Ha Ka*KOH U3 KOTOPbIX MPOHCXOANT pe3sKOe CHH2Ke- 
we cKopocTH okHcweHun. Vs3yuenve MexaHH3Ma 93THX cTayHi maccHBalluu 
poylouKaercs. 


VHcTHTyT 9JIeKTpPOXHMHH [loctynuso0 
Akajyemuu HaykK CCCP 44 IX 1958 


UHMTHPOBAHHAS JIMTEPATYPA 


TR.e Luther, F. Poko fny,. Zs. anorg. Chem-; 57, 291 (1908);-A. Pakos, 
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PHBUYECKAS XU MH) 


O. B. HCAEB u M. Ae KYWH EPEB 


V3Y4EHHE ®A3SOBOFO COCTABA MEJIHOFO KATAJIH3ATOPA 
OKHCJIEHHA NMPOMMJIEHA B AKPOJIEHH 


(ITpedcmasaeno axademuxom B, H. Cnuyoinem 6 X 1958) 


B pa6ore (!) Hamu OblvIO MOKa3aHO, YTO B 3aBHCHMOCTH OT COcTaBa peal 
IMOHHOLi CMecH HM TeMMepaTYPHbIX YCOBHU KaTaJIMTHYeCKOrO Mpotlecca OKHCMI 
HHA MponMsieHa B akpOJIeHH (ba3OBblli COCTaB KaTaJIM3aTOpa H3MeHsAeTCA, 
MIpOHCxOfUT HOO OOoralileHHe 3aKHCH Me€QM MeTaJIMYeCKOH MebIO, 1H60 nq 
BbILMeHHe COMepKaHHA KHCMOpOa B 3akHcH Mew. Pentrenorpaduyeckuli and 
M3 OOpa3iOB KaTaJIH3aTOPOB MpPOBOAHJICA He BO BpeMA Mpolecca OKUCeHH 
mpomuJieHa, a NepHowquyeckW Moce Kax%KAOrO ONbiTa, YTO ABAeTCA HeoctTat 
KOM 3TOH padorHl. 

Llepio HaCTOAMMero HCCeOB4HHA ABMAOCh UsyyueHHe (a3oBbIX MpeBp: 
IMeCHHH MeHOOKHCHOrO KaTaM3aTOpa BO BpeMA Mpolecca OKHCeHHA Npomi 
JleHa B akpOJleHH. 

J\na HelpepbIBHOrO KOHTpOJA 3a (PasOBbIMH MpeBpalleHHAMH Obl UCHOW! 
30BaH MeTOA peHTreHorpaduyeckol CbeMKH B pollecce camMoii peakuHH. CbemK 
peHTreHOrpaMM JIPOH3SBOAMaCh B CHeWMaJIbHO M3POTOBJIeHHOH KaMepe, MIpHit 
WHM ycTpolicTBa KOTOpOH MoKka3aH Ha puc. |. 
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Puce, 1. 
Ey ees cxema PCHTreHOBCKOH KaMepbI ANA HceneqoBa 
) aIH3ATOPOB BO BPeMA TIPO : 
mpolecca ‘OKHCIeHHA +aponu 
JIeH 
akpomenH om ne 


Toponko06 i 

PasHbIH OOpasell 3aKucH Memi 

CH Meu B KOJIMYe — 

B peaxtop /, usroroBmeHHbItt 43 MOJO eH eS a 
KallMJiipa uamerpom 0,7—1,0 mm 


3aTb Fa30By10 CMECh H COOHPATh MpPOMYKThI peakUHH. Temmeparypa KaTamusaTopa 
DETHCTPHPOBa ach TepMONapOH MW MOAMepKUBalacb MOCTOAHHOM C TOUHOCTHIO 
+1°. PaccesHHbili O6pa3sllOM peHTreHOBCKHH yY *UKCUpoOBasICA Ha MIOCKYIO 
WIeHKY, MOMeWeHHy!0 B KacceTy 38. 


, 343° 
IMD 
UCX. Cu 370° 

GOs Cu go Cu 

100) Cud 50 Cu,0+Cud wer, tud 

210 Cul+Cu,0 759 Cu,0+Cu Ve Cu0+Cu0+Cu 
330 Cul+Cu,U gy CutCu,0 735 ttt Cu 

G2 G3 G4 05 ye Wy 4 «OG U2 0S 0k "Ub 


Bi} 
siti 6 ———— sin @ ———> 


Puc. 2. Mismenenue cbasoporo cocTtapa KaTamM3aTopa pH OKUCJIeHHM 
aKPOJICHH Ha OKHCH Mew MpH Temnepatypax 310; 343 u 370° 


mponuieHa B 


Ja uccleqyemoro kKaTaJIM3aTopa Mp HcMOsb30BaHHH peHTreHOBCKOH 
rpyOku THna BCB-4-Cu 6e3 duaprpa oT B-u37y4eHHA GbIIO MOyYeHO xXOpo 
mee paspellieHHe H yYJOBMeTBOPUTebHaA MHTCHCHBHOCTb OTpPaxKeHHH Mp pac» 
CTOAHHH MexKLY OOpasi{om u mieHKol 25—26 mm vu mpH 9kcnO3HuHn 15—30 MuH. 


Cu,0, 300° Cuy0, 400° 
uta bu,0 peel lets 2 Cu,0 
J Cu.0 Jb Hoel WE ed eee Cu-bu»d 
AAU. r Mur 
40 Cu ,0 65 Cu 
150 Cub-Cu = 245 Broo eitees, 
Q3 04 05 03 04 05 
sin 8 Sn == 
Cu, 370° Cu, 400° 
UK. bu Ucn, Cu 
80 | Cu 210 Cu 
he A SAU. 
JO rial ee Cu 240 vil li Cu npu 450° 
Q3 04 05 g3 04 O5 
gin @ sin @ 


Puce. 3. Vsmenenne da3zoporo coctapa KaTausaTopa Mp OKHCJe- 
HMM ponvisieHa B akpoJleHH Ha 3aKucH Megu mpA 300 u 400° u Ha 
MeTammHueckolt Mequ mp 370 u 400° 


Kak u B mpeqpiqymeli paOore, B KayecTBe HCXOJHbIX OObEKTOB ObWIM B3ATHI 
KHCh MM, 3AKMCb Me M MeTaJMyecKad Meqb. OKUCb MedM NOsyuaslach 
yKUceHHem Cu u Cu,O KucmOopozom Bo3qyxa. SakuCb MeAH MpHIOTOBJIANACh 
10 mMerogzy, upegquowenHomy JI. H. MunKenpuirettHom (7). Meramimueckan 
feb TOTOBHJIaCb BOCCTaHOBJICHHeM OKHCJIOB Me MpPONHJICHOM IPH 350— 
100° (1). Bee onbiTb! MpoBOAH MCh MIpH aTMoctepHOM J[aBJICHHH Ha ra3zoBoii 
ecu coctaBa: mpomusen 15%, Kucmopox 15% u a30T 70%. Bpema KOHTakTa 
[OWep2KHBaJIOCh OKOIO 2 ceK. 
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Ha puc. 2 uw 3 MpuBemenbl pesyJIbTaTbl UAeHTHPUKAaLHH peHTTeHorpaM 
katau3aTopos. Ilo ocn a6cucc oT02%KeH sin 9,a M0 OCH OPAHHaT — HHTCHCUB 
HOCTH JIMHHM, OMpekeABIUNeCA BU3yaJIbHO. 

B npotlecce OKMCeCHHA MponHseHa Hak OKHCbIO METH (cm. puc. 2) mpu 310 
HaOmogaeTca BOCCTAaHOB/eHHe KaTasM3aTopa, A yepes 210 MHH. paOoTbI peHT: 
revorpauyeckH OOHapy2KuBaeTCA 3aKHCb MEH. [loppueHue TemMepaTypb 
(343 u 370°) mpuBoquT K pe3KOMY YBEe/IHYCHHIO CKOPOCTH BOCCTAHOBeCHHA, 
Hapsagy c o6pa30paHueM 3aKHcH MeqH B OOOHX ciyuaAx o6HapyKuBaetcs 
MetTalMuecKkad (haga, H ee NOABJIeHHe MpoucxOAUT TeM ObicTpee, YeM- BIL 
Temnepatypa onbita. [Ipu mpopeyeHud mpouecca OKHCJeHHA MpolHena Hay 
CuO (370°) uepes 135 mun. Ha6lofaeTCA JIMIb OfHa chasa — MeTavJIMYeCKa 
MeJ[b. 

Take xKe pe3yJIbTaTbI MOMyualoTcA Mp OKHCMeHHU MpolueHa Had UCXOL; 
HO 3aKucbIO Mequ. Kak BHQHO H3 puc. 3, MpomyckaHHe ra30BOH CMeCH Ha 
Cu,Q nmpu 300° yepes 150 MMH. MpHBOAUT K MOABJeHHIO MeTaJJIMYeCKOH (pas. 
Moppmuenve Temmepatypr! 0 400° BegeT K MOMHOMY BOCCTAHOBJICHHIO 3aKHC 
Menu yxxe uepes 65 MMH. OOpaOoTKa ra30BOli CMeCbIO HCXOAHOM MeTaJIMYeCKO 
Mell B uHTepBale Temmepatyp 370—450° He npuBelo K da3z0BbIM MpeBpaile 
HHAM KaTalM3aTopa. OgHakO JONOMHHTeIbHOe 3/1IeKTpOHOrpaduyeckoe Uccie: 
JlOBaHHe TOHKOM MeHOM MIeHKH MOKa3ai0, 4TO MponycKaHHe Hal Hel ra30 
Bol cmMecH mp 400° npHBogzNT K OOpa3s0BaHHl0 3aKHcH Mequ. BepoaTHo, mopepx: 
HOCTb KaTa/IH3aTOpa MPH OKHCeHHM MpomMseHa B aKPOJICHH BCerga MOKpHI- 
Ta CO€M 3aKHCH MeqM, KOTOpbIii He OOHapy2KuBaeTcCA peHTreHorpaduyeckH| 
CoctaB OTXOJAILMX ra30B, OOpa3ylOWlHXCA MpH OKHCJICHHM MpoMuvieHa, Ha BCeX 
M3yYeHHbIX OOpa3sllax KaTaiM3aTOpoB MocTosHeH. JIuuIb Ha OKHCH MeM BHA: 
yale HaOmoqaeTcA HeOOIbWIOCe yBeHueHHe BbIxXOa CO:, KkOTOpbIi ObicTpC 
WOcTHraeT MOcTOAHHOTO 3HayeHHA. Bo3Mox%KHO, 3TO CBA3aHO Cc YyCTaHOBJIeHHeN 
MOCTOAHHOFO (pasoBoro cocTaBa MOBepXHOCTH KaTasH3aTopa. 

B pes3yibTaTe OKHCIeCHHA MponusieHa Ha MeQHOOKHCHOM KaTaJIM3aTOp: 
MOyyaeTCA OYCHb PeaKIMOHHOCMOCOOHOeR COeHHeEHHe — aKpOJIeHH, KOTODPbIi 
mpH Temnepatype 400—450° Moxer BeTyMaTb B peaKUHH OKHCeHHA MH NOM 
MepH3allMu KaK B OObeMHOLM chase, TaK H Ha MOBepxXHOCTH KaTasH3aTopa. Ie 
STOMY HHTepecHO ObINO MCCIeEOBaTb BJIMAHHe aKPOJeHHa Ha (pasoBble mpeBpa 
IeHHA OKMCH Meu. Kak MoKa3aJl OBIT, MpomycKaHHe cMecH MapoB akpomenH: 
(0,5%) c a30TOM MpHBOAHT K BOCCTaHOBJeHHIO OKHCH MegqH Jo Cu,O + Cu 

TloOapmeHve K ras0BOli CMeCH KHCMOpOsa pe3sKO 3aMelIAeT BOCCTAaHOBJICHM 
KaTaM3aTopa, H Ha ero MOBepXHOCTH OOpa3syeTcaA MeHKa MoMMepa. 

CnelwabHbIM 9JIeKTpoHOrpadw4ecKHM HCCwIeOBaHHeM MOKa3aHO, 4TO 06 
paOorka MefHOl IWIeHKH cMecbIO akposeuHa (0,5—5,0%), Kucnopoga (15% 
Mw a30Ta mp 400° B revenue 2—3 uac. NpHBOAMT K OKHCeHHIO MeqU JO OKHC) 
MeAM C OJ{HOBPeMCHHBIM OOpasoBaHHeM MIeHKH MOMMepa Ha NMOBepXHOCT 
KaTamu3aTopa (puc. 4, cM. BKJeliKy K crp. 786). Tlo-Bugumomy, 6oupuloli H3 
ObITOK KHCOpOLa B TasOBOi CMeCH MOxKeT ABUTECA MIpHyHHoli OTpaBJIeHH. 
MeCAHOrO =KaTasIH3aTOpa Kak 3a C4eT OKHCJICEHHA MOBePXHOCTH KOHTaKTa J 


OKHCH MCM, TaK HW 3a CYCT 3HANHTebHOFO MOKPbITHA MOBePXHOCTH M1eHKO 
nowuMepa. 


f) 
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PH3SHYECKAA XHUMHA 
A. H. KATAHPOPOACKHH 


PA3SCKPHCTAJIJIANECKOE COCTOAHHE BELIECTBA 
B MOJIMMEPAX 


(ITpedcmaezeno akademuxom B. A. Kapeunsim 3 X 1958) 


 '§1.Tas0KkpucTanauueckoe cocToaHHe B HH3KO- 
onmekKYIAPHBIX BeMLecTBax. B «utTeparype HegoctaTouHO Nos- 
2PKUBaeTCA, TO OJHHM H3 BeCbMa paclpocTpaHeHHbIX (ba3OBbIX CcocTOAHHEi 
2UlecTBa, MOCTPOeCHHOrO H3 MOVJIEKYJI, ABJIA€TCSH COCTOAHHe, MpH KOTOpOM 
leHTPbIy MOJeKyJI OOpasylOT MpaBHJIbHy!O TpexMepHy!o pelllerKy, a a3HMYTHI 
OIeEKYJI OeCNOpAMOYHO pacnpexevieHb! H6O co ccbepuyeckoli, WH60 ¢ aKCHaJIb- 
oH cummetpvei. Mcksouenve mpegctaBseT mMuIb KHUra TumMepmauca (}), 
lé NpHBOANTCHA OOWMPHbIH CIMCOK BelleCcTB, H3MepeHHeM TemMNepatyp MpeBpa- 
HHA KOTOPbIX Obla YCTAHOBJeHa OOACTb CYyIULeCTBOBAaHHA Z9TOFO COCTOAHHA. 
anwune YTa3OKPHCTaJJIMYeCKOrO COCTOAHHA OGHapyKHBaeTCA M3MepeHHeM 
AQNEKTPHYeCKOTO KOspulMeHtTa, a Tak2%e TemIOT MpeBpauleHun. Henocper- 
‘BEHHbI€ JOKAa3aTeJIbCTBA MOJyYaIOTCA Me€TOJOM PeHTTeHOCTPyKTYpHOrO aHa- 
43a, C MOMOULbIO KOTOPOrO AOKasbIBaeTCA CTAaTHCTHYeCKad OecnOpsAMOYHOCTh 
ACTIOJIONKEHHA MOJICKYJI. 

XapaktTep ABYXKeCHHA MOJICKYJI B Ta3OKPHCTaJJIMYeCKOM COCTOAHHH Heb3A 
IUTaTb BbIACHCHHbIM — OH He ABJIAeTCA OOWIMM. BepoxTHO, Han6omee uacTo 
MeeT MeCTO KOJIe6aHHe OKOJIO MHOFPOUHCJICHHbIX TMOJIOXKeCHHH paBHOBeCHA CO 
<aukOOOpa3sHbIMM NepexoyaMH H3 OAHOFO MONOKeHHA B Apyroe. 

TIpemmaraemblli HaMH TEPMHH «ra3sOKPHCTaJJIMYeCKOe COCTOAHHe» OCTaTOUHO 
OpOllo MOAYepKUBAaeT CTPYKTYPHble OCOOeHHOCTH COCTOAHHA: HaJIMuHe [aJib- 
ero MOpsAyKa B OTHOUWICHHH PaCNOJIO%KeHHA WeHTPOB MOJIeKYyJI A OTCYTCTBHE 
NW2KHerO NOPALKAa B OTHOWCHHH OpHeHTalnu MovieKy. a30KpucTaMyecKoe 
ICTOAHHE BOSHHKaeT BO BCeX CJIyYYaAX, KOFa NOBOPOTbI MOWIeKYyJI (6IH3KHX 
O dopme kK ccbepe HIM WHIMHApy) He MpHBOLAT K 3aMeTHOMY H3MeHEHHIO IVIOT- 
OCTH yllaKOBKH. 

Vimeroulueca CTpyKTYpHble JaHHble MOKa3bIBaloT, YTO OObEM, NPUXOMAUMUCA 
a OJMHY MOJIeKyJY B Ta30KPHCTaJJIMYeCKOM COCTOSHHHM, MOUTH BO BCeX CJYy- 
AAX HECKOJIbKO MeHbIe OObEMAa Tesa BpallleHHA, OMMCbIBACMOFO MOVJIeKYJIOH. 
TO 3HAUHT, UTO He BCe B3AMMHbIe OPHeEHTAMH OCYLeCTBIAIOTCA B KpHCTauJue, 
JIMlb Te, IPH KOTOPbIX «BbICTYM» ONHOH MOJIeKYJIbI IPHXOMMTCA Ha «BNaMHy» 
pyro (2). Tem He MeHee, HamMuMe Oo/bIorO YMCA BapHaHTOB MoZoOHOrO 
A3MeLICHHA IPHBOMUT K BO3MOXKHOCTH OOpas0BaHHA Ta3sOKPUCTaJIMYeCKOrO 
ICTOAHH A. 

Tlepexog oObluHoro KpHCTaMMyeCKOrO COCTOAHUA B Tas0KPUCTaJIMYeCKOe 
J] O6pasHo HasBaH A. VW. DpenKestem (*) «opHeHTaUMOHHbIM MaBJIeHHeM». 
HaKO 9TOT aBTOp, KaK, BIIpoueM, H MHOrHe Apyrve, OWWMOOUHO Npesnonaran, 
rO OPHeHTaWMOHHOe MlaBleHHe BCera MpOMCXOAMT B A-TOUKE, T. e, ABIACTCH 
A30BbIM IIpeBpallleHveM BTOporo posa. OUIMOOUHOCTh STOH TOUKH 3peHHsA 
9Ka3aHa HEMOCpeACTBEHHBIM H3MepeHHeM TeMJIOT MaBJleHHA (7). ja HeKoTo- 
IX CIyUaeB, HaMpuMep WIA MapaPHHOB, H3MepeHbl CKauKH o6nema (#4). Ilepe- 
oR 2-ro pola — ra3s0KpucTaIMYeCKOrO COCTOAHHA B KPHCTasJIMUeCKOe — 
BJIAeCTCA MCKJIIOUCHHeEM, a He MpaBHJIOM. 
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§ 2. lay eugiolercT poe Hie 100 EM eRe ez: B HeqaBHo ony6- 
jukKOBaHHOH padore (5) Obuia BbICKasaHa HOBaA TOUKA 3peHHA Ha CTpoeHHe 
nomumepoB. Mp momaraeM, YTO CTpYKTYPHOH «eAHHHILCH» NOJIMMepa ABJIACTCA 

Ka werel. 
aes YNOPALOVHHOCTH MOJIMMepOB 3aBMCHT OT O/H 6esycsIOBHO amopd- 
Horo MaTepHasla, Haxofaulerocad BHe NayeK, H OT XapakTepa YNOPAAOUCHHOCTH 
BHYTpH Mayek. OGcyquM xXapakTep yMOpaO¥eHHOCTH BHYTpH Mavek, TO He 
6pwio cqenaHo paHee. Mot JorycKaeM, YTO OOMaCcTb NadKH, COCTOAMAA 3 SHa- 
YUMTCIbHOFO YMCA 3BCHbeB MapaJJIeIbHbIX MOJICKYJI, MO2KET HaAXOJHTbCA JU60 
B KPHCTaJIH4eCKOM, JJMOO B 2XHAKOCTHOM, M60 B fa30KPHCTaJIJIM4eCKOM CO- 
CTOAHMH. 

B KpHcTaM4ueCKOM COCTOAHUM 3BeCHbA PaCMOJO2KeHbI B HaIbHeM MOPANKE 
KaK R OTHOIUeHHM oceli, TAK M B OTHOWeHHM OpHeHTalui. B amopibHom (2KHz- 
KOCTHOM) COCTOAHMM B HallpaBJleHMM TMomepek WaukM MMeeT MeCTO OJIMKHUH 
NOpsANOK KaK B OTHOLWeHHH Ocel, TaK HW B OTHOLICHHM OpHeHTallMu. B ras3o- 
KPHCTaJWIMYeCKOM COCTOAHMM B HallpaBJeHHM MoMmepeK MaykH HMeeT MeCTO 
WabHHH MOpsALOK B pacioO*KeHHH OCeH MONeKYJI HW OTCYTCTByeT OPHeHTAa- 
IMOHHbIN MOpHAOK. ; 

Cnemuduka MOuIMMepHEIX Ienel — HasM4ynHe MepHola NOBTOPAeMOCTH BAOJb 
en — MIpHBOAHT K ABYM BapHaHTaM aMopdHOrO HM [a30KpHCTaJJIHYeCKOrO 
cocTosHult. Kaxkyce 43 HUX MOXKeT CYI[CCTBOBaTb KaK [IPH NPOH3BOJIbHbIX CIBH- 
rax leneli Bomb CCH Wend, Tak H B OTCYTCTBHe MOOOHBIX cABHroB. Bocnoub- 
30BaBIUMCb TepMHHOMOTHeH, TpHHATOH IA AHAKUX KPHCTAaJIJIOB, MO?KHO CKa- 
3aTb, UTO aMOpHOe HM Fa30KPHCTaJJIMYECKOe COCTOAHUA B MOJMMepaxX BO3MOXKHB! 
B HeMaTHUeCKON (MpOH3BOJIbHbIH CABUT BOb WemW) HM CMeKTHYeCKOH (OTCYT- 
CTBHe CABHra) pa3HOBHAHOCTAX. 

$3. IL pushaku “a3 0K DP We Tas JM F e.GKO Teo C..0.C-T ORF 
HHA BHOMUMepax. B m060H H3 ABYX Pa3HOBHAHOCTeH yuacTOK Mau 
KH, HaXOJAMlica B Pa3OKPHCTaJJIMYeCKOM COCTOAHHH, B CBOeM TMomepeyHON 
CeYCHHH JOIKeH JaTb TeKCaPOHaJIbHY!O PeLleTKY, COOTBETCTBYIOLLYIO MIOTHOL 
ymlakoBke WHHHApoB. KpyroBoe ceyeHve WHIHHApa JOJI2KHO paBHATbCA cpel 
Hef mouanH ceyeHua S wenHoH MoweKybl. Ilostomy JvIHHa OCH @ TreKcaro- 


HaJibHOH JBYMepHOH AueHKM JOJ2KHAa MPpHMepHO paBHATECA a = |, IVS 
HavOobuIMMH MeKIVIOCKOCTHBIMH PpaCCTOAHHAMH B TeKCarOHaJIbHOH JByMep 
V3 1 
a—_ » 


HOM PelUeTKe WHIHHAPOB ABJIAIOTCA paccTOAHHA: Ax»--.- 


2 

TeopermyueckWe KapTHHbI PeHTTeHOBCKOH udppakWuu oT OOpasiloB, Haxo 
AAUAXCA B TasOKPHCTaJWIMYeCKOM COCTOAHHH, HerpyHO paccuntaTb. Xapak 
TEPHBIM AIA ITOTO COCTOAHUA ABAAeTCA HamMune 1—3 dkKBaTOPHaJbHbIX pe3KHd 
(«kpucTamMuecKuXx»!) pedsleKCOB H KpyToro caa MHTeHCHBHOCTH paccesHUuA 
Tako THM peHTredorpaMMbl He MO2KeT ObITb CO3aH HH 2K AKOCTHBIM, HH KpH 
CTaJWIM4eCKHM MopsAyKaMM. YkKasaHHble OCOOeHHOCTH B pacnpeseieHHH HHTeH 
CHBHOCTH BOSHHKalOT NO TOH MpHuMHe, 4TO CpeAHAA «UMIMHApHyeckand» Moule 
Kyla OOaqaeT pasMbITbIM (IA TpyObIX pacueTOB MOXKHO CUHTATh OAHOPOTHBIM 
pacipesereHHeM S/CKTPOHHOM MIOTHOCTH B CeYeHHH, MepmeHqUKyApHON 
ocu wemu. Kpome Toro, BOIM3M NepBHYHOrO Jy4a AOKHO HaduOMaTECA 1a30 
Boe paccesHue. Ha HamMuve paccedHMsA NMocJieqHero THNMa OOpallaioch BH 
MaHue elle WaBHo (°). 

MHTeHCHBHOCTh paccesHHA PeHTTeHOBCKUX MyUeH OT CHCTeMBI MWIOTHO ya 
KOBaHHBIX WMIMHApOB TaKOrO THMa MOXKeT ObITb paccuHTaHa su60 AWA GecKO 
HEYHOH pelleTKH, JIMOO JIA CHCTeMbI, COCTOAMel H3 n Wenelt. 

B epsom ciyuae (7) qupakuMoHHad KapTuHa cBoqutca K CepHH 9KBaTO 
PHANbHBIX OTPaKeHUH, KOTOPble MOFYT ObITb MpOMHAMIMpOBaHEI JBYMA HH]eK 


camu h, k (ByMepHoit pemerKu. Kpaypar CTPYKTYPHOH aMMVIMTYIbI OTparkeHHs 
MOXeT ObITh 3anvcaH B BHe 


2 (1 + cos? 26) [J,(sR)]2 
a sin 20 aera 


ye f — paxTop aTomuoro pacceanua, 20 — yron paccesnus, s =4¢ sin 0/2, 
— WMHa Boul, J; — dyHkuua Beccena u R — paguyc IMWIMH Apa. 

Bo Bropom cuyyae (*) Bbluncanerca HempepbiBHaa KPpHBaxw HHTCHCHBHOCTH 
0 dopmysie 


} 


2 m’>m 
I = f*(1 + cos? 260) [a] (n+ 2 SS J0(SPm,m’)) ; 
mim 
CyMMH poBaHie MponsBOAMTCA M0 BceM Mapa Weneiit m, ms Pm’ — paccTos- 
Me MexKy Wenamu. 

Jlia n nopayKa 100 06a paccmorpexua yxe focraTouHo 61H3Ku. Pacceauue 
A30KPUCTaJWIMYeCKUX MOJMMepOB JOJDKHO YJOBsIeTBOpsATH HamucaHHbM (hop- 
“yam. 

Jo cux nop peyb Wia O MpH3Hakax ra3oKpucTamuMuecKoro cocTosHHa, 
CTaHaBJIMBaeMbIX JMppakUMOHHbIMM MeTOjamMM. OfHako HasMuve ra30KpHcTai- 
MUYCCKOTO COCTOAHUA OJMKHO MpOABIATb CeOA HM BO MHOFHX ApPyrux OTHOUIe- 
MAX. Syecb HeT MecTa JIA MeTabHOro OGcyxeHuA STOLL mpo6embl. YKaxkem 
Mlb B Bue MpuMepa, 4YTO TasOKpUCTaMIMYeCKOe COCTOAHHE JOJKHO MposB- 
‘ATb CeOA MOpP*OOrMyecKH, T. €. CNOCOOCTBOBaTb OOpasOBaHUO MpaBHJIbHOli 
rpaHku mayek *. JTa3o0KpucTaiM4eckoe COcTOAHHe JOJDKHO MIpHBOAUTb K 
YxKeHHIO JIMHHH AyepHoro MarHuTHOorO pe3oHaHca. Haxoxyenue mnocjeqHero 
@pexra B momucTupose (*) pH Temnepatype sue 110° cBugzerenberByer, 
iO HalleMy MHeHHi0, OO OOpas0BaHHM Yra30KpHCTaMuecKOrO COCTOAHHA. 
JpuxKeHve uacTeH MOJIEKYJI MO2%KeT MPOHCXOUTh JIMUIb CIMHCTBCHHBIM MyTeM — 
spalleHHeM OKOJIO OMHAapHbIX C—C-cBxa3eli, CCIM 9TH CBA3H (OKOMO KOTOPBIX 
[DOMCXOJMT BpallleHve) YCTaHOBJIeHbI BAOIb MauKH ene. Bpaulenua uHoro 
capakTepa CTepHuecKH HeMbICJIMMBI. 

S42 as0KpucTrariureckoe cocTOnRHHEe B TOs U- 
1K PpOHHTpuse. B KkKayecTBe MpHMepa BbICOKOMOMMepHOrO BellecTBa, 
lauKH KOTOpOrO, NO KpaltHel Mepe B CYLeCTBeEHHOH UaCTH, ABJIAIOTCA Ta3o- 
(PHCTaJIJIMYeCKHMH, TIPHBeeM MOMaKPOHHTpHI, peHTreHorpaMMa koToporo 
B BbITAHYTOM COCTOAHHH) COCTOHT H3 JBYX Ppe3KHX IKBATOPHaJIbHbIX pecPeKCcoB 

M@2KMIOCKOCTHBIMH paccrosHusmu d;=545 u d,=3,15 (d,/d,=V 3). Kpome 
THX OTpaxKeHHH Ha peHTreHorpamMe 
iMeeTCA emule WudpysHoe rao, cooTBer- Ta6unna 1 
TBYIOlee HOO 6esycOBHO aMmop(pHo- 


fy MaTepvasly, M60 yuacTKaM mayeK, Tee 

BP ropux MOJICKYJIbI pacrOsO*KeHbI B ae Ree nS Ris 200 | Rieti 

KMJ[KOCTHOM TlopayKe. KpuBas HHTeH- 

MBHOCTH, MOYYeHHaA Ha OMbitTe, mpe- 400 100,0 | 100,0 | 100,0 

3OCXOMHO COBMaaeT C pacCuHTaHHOH. a a aoe ae 
B ra6. | npuBeqenbl moulyaenuble 5 0°94 170 3'5 

JACUCTOM HMHTCHCHBHOCTeH IA OecKO- 590 0/00 0'30 0'8 


(euUHOH peleTKH WHIMHApOB 3HayeHHa 
P2 na Tpex 3HaveHHM payuycoB UKH- 
IMHJIpOB, MOKPbIBaIOWIHX CTepeCOXHMHYeCKH BO3MOXKHbIe BapHaHTHl KOH@op- 
jauuii wenel. Ha onpire HaO0faroTcsA Be JIMHHM C OTHOWeHHeM BeIHUHH F?, 
WIM3SKHM K O. 

Ta6munma 2 


6, rpaz. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
I 5592 34,7 18,1 585 94,5 224 5,46 0,4 4,2 4,2 10,0 39,0 9,5 5,2 0,5 0,03 


VUutepecho, uro xopouime pesyJbTaTbl JaeT TakxKe pacueT JIA KOHEYHOTO 
cya Wenei, MpoBeseHHbIN JIA Masloro YHCa Nn = 25 (cM. Ta6ul. 2). 7KupHbIM 
IpHpTOM BbIJeeHbl MaKCHMYMBI, COOTBeTCTBYIOUNMe MHZeKCaM (100) u (110) 
eKCaroHaJIbHOH AUeHKH. 


* TlpapuibHO OrpaHeHHble MauKH Werle ObWIM BiepBble OTKPbITHI B. A. Kapruupim, 
1. ©. Baxeesbim u X. Beprvubim 2A MOHMepoB aKPHaMHJOB, CaJIbBapCcaHa H COMOJIHMepOB 
leTHIMeTaKPHulaTa H MeTaKPHJIOBOH KACJOTHI (29); 
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Hasmune rasoKpuctasMyeckoro COCTOAHHA B MOJIMaKPOHHTPHJIe KarKeTe: 
HaM HemocpeACTBeHHO OKa3aHHbIM. [lpeycraBAloTcA MHTepeCHbIM JaJIbHel 
we MOWCKH Pa3sOKpHCTaJJIMYeCKOrO COCTOAHHA B MOJIMMepax. 

Bpipaxkato OmarogapHocTb JI. HW. Ueankuny 3a MOMOUIb B pacudeTax. 


Ilocrynuao 


VuctutyT 97eMeHToopraHMyecKHX COoejMHeHHH 
18 VII 1958 


Axkayemuu Hayk CCCP 


IIMTHPOBAHHAS JIMNTEPATYPA 


dio IP sunt Fon Les constantes physiques des composés organiques cristalli 
Sés;nPanisy 1953). uTahHropoAcku i, Oprannueckas Kpuctanoxumua, 3p 
AH CCCP,1955. *9. WH. ®penkeuwb, Kuneruyeckan Teopua xHAKocTeH, M3. AF 
CCCP, 1945. 4A.E. Smith, A. Shearer, J. Am. Chem. Soc., 77, 2015 (1955) 
5B. A. Kaprun, A.W. Kutahropogackni, I. JI. Coonumcekuik, Koma 
w*KypH., 19, 131 (1957). 6B. HW. Kacatroukxun, 5B. B. JIyxun, KIO; 20516 
(1950)? Ro Bear, 0. Bol dwan, Acta: Cryst2/1389936(19a0). $1. Ay ipa 
Ku H, JIAH, 120, Ne5(1958), ® L.V. Holroyd etal., J. Appl. Phys., 22, 696 (1951) 
10 B.A. Kaprun, H.® Bakees, X. Bepruu, JAH, 122, Ne 1 (1958). 
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Horuayge Akagemun nayrx CCCP 
1959. Tom 124, Ni 4 


PHSHTECKAA XHMHA 


E. HW. KOTOB u axayemukx A. H. TEPEHHH 


HCCJIEMOBAHHE YJIBTPA®HOJIETOBbIX H BUJMMbIX 

CHEKTPOB MOrJIOUJEHHA APOMATHYECKUX AMHHOB, 

AACOPBMPOBAHHbIX HA CNHEWM®HYECKHX LLEHTPAX 
AJIKOMOCHJIMKATHbIX KATAJIM3ATOPOB 


B pesyvJIbratTe CNeKTpaJIbHbIX HCCJeOBaHHii aJIOMOCH/IMKaTHOrO KaTasiu3a- 
pa B UH@pakpacHol oONacTH cNeKTpa ycTaHoBJeHO HasIMuHe Ha ero 
IBEPXHOCTH CTPYKTYPHbIX THMAPOKCHIbHBIX rpymm OH, He ormnuawulHxcs 
3 CBOHM CM€KTpPaJIbHbIM MPOABJICHHAM (YaCTOTe, BO3MYLaeMOCTH NMOCTOPOH- 
AMM MOJICKYJIaMH) OT THAPOKCHJIbHBIX FpPyMM MoBepXHOCTH CHMKareA UH 
ukponopuctoro crekia (1). TO, OYeBHZHO, ObIIO BbIsBaHO TEM OOCTOATEIb- 
‘BOM, UTO CHJIMKATHbIM KOMMOHeHT peoG aad B MPpHMeHeHHBIX HaMH OOpa3- 
AX aJIKOMOCHJIMKaTHOrO aycopOeHta. TeM He MeHee, CIeKTPbI MOrsouleHHuA 
ICOPOHPOBaHHbIX MOVJICKYJI aPpOMaTH¥eCKHX AMHHOB B_ yJbTpacvoseroBoli 
WlaCTH MO3BOJIMJIH OOHAPYKHTb Ha MOBeEPXHOCTH aJIIOMOCHJIMKaTHOrO KaTa- 
13aTOpa KHCJIOTHbI€ WeHTpbl, OKa3bIBaIOWlMe Ha MOJIeKYJIY aMHHA, B OTIMUHe 
 CHJIMKAreIA, aJIIOMOresIA HM MHKPONOPHCTOrO CTeKJIa, TAKOe 2Ke BOSelCTBHE, 
4K IIPOTOHbI B pacTBopax HC] u HegSOQO, (?). 

C Apyrov cTOpoubl, HccMeAOBaHHe CMeEKTPOB MOPOULCHHA, MOABAIOILUXCH 
BHJHMOH OOacTH Mp acOpOWHu HeEKOTOPbIX apOMaTHYeCKHX aMHHOB (4,°), 
TakKe HH@pakpacHbix CNeKTPOB afcopOupoBaHHbIx NH3 u CHg CN (8) nos3- 
WIMIO OOHAPyXXHTb Ha MOBeEPXHOCTH aJIIOMOCHJINKAaTHbIX KaTaJIH3aTOpOB 
[EKTPOHOAKILENTOPHble IWeHTPbl, CMOCOOHbIE HOHH30BaTb MOVJI€KYJIbl apoMa- 
[WeCKHX AMHHOB HU KOOPJMHAlHOHHO MpHCOeHHATb MOJICKYJIbl aMMHaka 4 
[eTOHUTpua. 

IIpenctaBiaio WHTepec MpoOBecTH cnekTpaIbHOe HccleqoBaHHe C IeJIbIO 
IACHCHHA POJIM MpPOTOHOMOHOPHbIX H IIEKTPOHOAKUENTOPHbIX IWeHTPOB B 
‘THBHOCTH aJIKOMOCHJIMKaTHBIX KaTaJIM3aTOPOB KPeKHHTa. 

Ham 6biiu m106e3HO mpegocrapienht M. A. Kanuxo (BHMM HII) u K. B. 
ymunvepoH (MI'Y) npompilieHHble H JaOopaTOpHble OOpasubl CHHTeETHYeCKHX 
HOMOCHJIMKaTHbIX KaTasIM3aTOpoB pa3sHoro cocTaBa. JJaee MbI pacnoylaraH 
pasiaMu aJIIOMOCHJIHKaTHOTO KaTaIH3aTOpa, CHHTe3HPOBaHHOrO UH OTPaBJeH- 
ro Honamu Nat u Lit B pacrsopax NaOOCCHs u LiOOCCHs MH. ®. Mockos- 
of (MY). Ilo yanHpm K. B. Tonunesor u VW. ©. MockoscKkou, akTHBHOCTb 
) o6pa3l0B ucxogHoro, oTpaBmeHHoro Na* u orpapaenHoro Li* cocTaB- 
a, cCooTBeTcTBeHHO, 0,41; 0,01; 0,04. 

Oxujlanocb, YTO CpaBHeHHe CNeKTPOB MOTOWeHHA MOJIeKYJ, aqcopoOupo- 
HHbIX Ha HCXOJHbIX WH OTPaBJICHHbIX OOpasilaxX aJIIOMOCHJIMKAaTHOrO KaTaJlu3a- 
pa, MO3BO/IHT BbIJeIMTb Te cneuMdwyeckHe WeHTpbl acopOunu, KoTopbie 

O6A3aHbI MpOTOHaM. 

J\iat cnekTpambHoro HcceqOBaHHA ObVIH B3ATbI paHee MPHMCHABLIMeCA 
Hallei a6opaTOpHu apoMaTHyeCKHe AaMHHbI: aHHJIMH, AHMeTHJMapadenueH- 
aMHH uw G6eH3HquH. B kauecTBe afcopOeHTOB MpHMeHsNUCh: 1) CHuIMKareJIb 
sroropieHHpt Bp ITJIP wu. ormnuatoujHicHh HaHMeCHbIIHM KOJIMYCCTBOM 
umeceii); 2) y-AleOs; 3) amiomoreb | MpOMbINWIeHHbIM B BUC WapHKoOB, 
aomoreb I] na6opatTopHblii; 5) amiomocusimkaresb | MpOMBILWJICHHBIN B BUAe 
:puKOB, cocTaBa AleOz : SiOz = 12 : 88; 6) amtomocniMKaresb I] MpoOMbILWIeH- 
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upiit, coctaBa AlzOs3 : SiOz = 25: 75; 7) amomocumuKareb II] sa6opaTopHbtni 
B TaomeTKax, coctaBa AleOs : SiOz = 30 : 70; 8) amomocuiuKarelb IV s1a60+ 
paTopHblli B TaOJeTKax, CocTaBa AleOs : SiOe = 50 : 50; 9) amiomocninKared ! 
V naoparopHbii B TaGNeTKax,cocrapa AlzOs : SiOz = 80 : 20; 10) Na-avti0M0- 
cumuxarenb III; 11) Na-amomocumkaremb IV; 12) Li-amomocnunkarellb IV) 
13) Na-amtomocuimkaremb V. 

Bee acop6enTH pacTHpamuch B CTYMKe HM MpOceHBaJIMCh Yepes KaJIHOpo} 


pounyro ceTky. [loryueHHbI MOpOWOK COCTOA M3 YaCTHIL HempaBHJIbHOH op: 
MBI, WpeoOlaqaiH YacTHIbl pa3smMepoM oKomnd 
‘ 50». YaetpHad MoBepXHOCTbh MOMYYeHHBIX NOPOU4 
KOB He H3Mepaulacb, HO MOxXeT ObITb OlleHeHd 
Bp 300—500 m?/r. 
2 Ajcop6eHTbl Nepex alcopOunel nosBeprasiucu 
TpeHHpOBKe B BakyyMe B TeyeHHe 30 MuH. mp 
20° u 2 vac. npu 350—400°. Aycop6uua moueKy. 
aHuJIMHa HU WuMeTuINapapeHueHMaMuHa IIpous} 
BOJMaCb B BaKYYMHBIX YCOBHAX mpH 20° nepes 
myCKaHHeM NapOB aMHHa H3 OTPOCTKa BaKYYMHO} 
ycTaHOBKH B KIOBeTY c aycopOeHTom. Aycopomss 
4 moseky OeH3H2HHa MpOH3BOquJIacb pH 100} 
MeperoHKOH OeH3uqHHa B BakyyMe Ha ajcopOeHTy 
Haxoqupuulica mpnH 100°. Cnexrp norsomenng 
aJl\COpOHPOBaHHbIX MOJIEKYJI H3MepHAJICA B Wudpy3sHc 
OTpaxKeHHOM CBeTe Ha cmeKTpodoTtometpe C®- 
CO CHelvaJIbHO CKOHCTpyHpoBaHHOH HacayKoH (?) 
V3mepennax MpoEodMHcb MpH MaJIbIX KOHIeHTpa! 
af WHAX ajflcopOaTa, Korjla elle HeT HCKaxKeHul } 
2500 J000 A ciekTpax aJCOpOHpOBaHHbIX MOJeKYyJI, HaOsrolae 
MbIX IPH OOJIbUIMX KOHWeHTpalHAx B Auddpy3H: 

Puc. 1. Crextpbi norsoueHut — gppna>KeHHOM cBerTe (7). 
annua St let sACRROUE OPEB: Ha pric. 1 npegcraBienbt cmeKTpbl morvoure 


Horo Ha cHHKarene; 2 — Ha ri 
amtomorene I; 3 — Ha amiomo- HHA aHwvinHa. CnekTpbl NOJIYYeHbI MOCIe BIYCK: 


~—— /]pesoujeHue 


cumukarene IV, AlsOs : Si= 8B KIOBeTY C afcop6eHTOM NepBol Mopluu mMapo! 
ne nee Sk ona a aHuJIMHa yupyrocthio 0,4 MM H3 MpomMexkyTOuHC 
; Seren rO KaJIMOpoBaHHoro O6beMa. KovHyecTBO MoueKy.. 


B 9TOH NOpuHH TaKOBO, YTO Mpu MOCKOM pacmoso 
>KeHHM OHM cmoco6Hb! noKpbitb 5—10% mopepxHocTH aycop6exnTa. Ilonoct 
MOTIOULEHHA, MOYYeHHBIC IPH acopOuHH aHHMHa Ha Apyrux acopOentax 
CXeMaTHYeCKH TIPHBeyeHbI Ha puc. 2 **. 

CpaBHeHve MpHBeeHHbIX CI€KTPOB MOKa3blBaeT, YTO MOM0Ca MOTVIOULeHH: 
2800 A moueKy aHHMHa, MaslO BOSMYIICHHBIX afcopOuMeli Ha cHauKared 
(cp. € pacTBOpOM B MeTaHovle), IPH acopOuHH Ha KaTaIMTHYeCKH AKTHBHDI 
aJHOMOCHJIMKaresIaX 3aMeHsAeTCH Ha Noocy 2600 A, HaOuIoqaemyt10 B pacTBopa 
aHHJIMHa B CHJIbBHBIX MpOTOHHbIX KucmoTax (HCI, H2SO.) u coorpercrTByrouly! 
KaTHOHY CeHsNHe2 - Ht (%). Orcyrersue noocbt 2600 A B cnektpe aHHsnHe 
acopOupoBanHoro Ha orpaBeHHbIx Nat- u Li*- katanusaTopax, noyTBepxK jae 
TOT (akT, UTO aOMOCHHKATHbIA KaTaH3aTOp COsep2KUT MpOTOHOAOHOPHE! 
KUCIOTHbIe WeHTpbl. []pomexyTouHble NOMOKeHUA yYAbLTPacuosmeroBoH Moc! 
norjomenua (oT 2750 yo 2650 A), HaGsoO,aemble WIA MOJI€KYJI AHHJIMHA, acor 


* Cnektpbl MoriomeHuA aqcopOupopaHHbIx MomeKyw Ha puc. 1 nw 3 mpenctapzeHbt B BH) 
‘CIEKTPasIbHbIX KPHBBbIX YCJIOBHOrO MmpomycKaHHA 


T (%) = Cer. MOTOK, Auphy3Ho oTpaxeH. aycop6enTom c aqcop6aTom 
® CpeT, MOTOK, Audpy3Ho oTpaxeH. acop6enTom 6e3 ancopbaTa’ 


M¥HUMyMBI Ha KPUBbIX COOTBETCTBYIOT MaKCHMYMaM TNOJIOC NOFMOULeHHA. 


** 
Ilporaxxenne novtoc 3yech He NPHBORATCA, PUKCHPyeTCA TOMBKO MOMOMRKeHHE MAKCHMYM 
MONOC NOMIOMeHHA B Mpeqenax morpemmHoctu + 25 A. 
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(pOBaHHBIX Ha y-Al2Os, amioMoresAX HM OTPaBNEHHBIX KaTHOHAMH Le OUHbIX 
eTANOB aJIOMOCHJIMKaresAax, CBHAeTeIbCTBYIOT, TIO HallleMy MHeHHIO, O HasH- 
{1 Ha UX NOBCPXHOCTH allpOTOHHbIX KHCJIOTHBIX WeHTPOB — akienTOpoB mapbi 
{€KTPOHOB, OKAa3bIBalOINMX Ha aMMHOrpynnMy aHWJIMHa BoOsselicrBHe, CxoHOe 
MPHCOeCAHHEHHeM MIpOTOHa, HO MeHbUleH BeHYMHbI. CopepuieHHO anamormyHoe 
DSHEHCTBHe Ha MOJI€KYJIY AaHWJIMHa OKa3bIBaeT MIPHCOeAMHeHHe B BaKYYMHBIX 
PMOBHAX Cyxoro cyOuMMHpoBaHHoro AlCls c o6pasoBaHuemM MouleKy.1ApHoro 
deAMHeHHA, HaOsOgaBuieecn B. A. Xayeespi (°). 

| Ha pue. 3 npeqcrapaenbi mexauue B BUAMMOli O6uacTH CNeKTPbI Morsonye- 
AA MOJOAKMUTCIbHBIX MOJICKYJIAPHbIX HOHOB JUMeTHJMapadenunecnyuamuna 


By / wae; oti & : 
pHs)2 NK —NH# (°) u Gensuamia H2N—C >< _>— NH 9, 


Spasyioulnxcx, MO HalIMM CMeKTpasIbHbIM JaHHbIM, V3 COOTBETCTBYIOULHX MO- 


= : ait 
(CH)N-<O-NHy | HN ~<O<O-N| A @copbeum | 
2 } =z 


1 


— — CUNUK GER b 


7-Al,0, 
Anrimoeen [ 


| 


bt 
| 


Anromoeesbh Uf 
Anmomocunukaeenb | 
AnronoculmnUukaee lb I 
Antomocunukaéelb Lil 
AIOMOCUIUK GCE bb LT 
ANMMOCUIUKUCCb V 


No-anromocunukacent LT 


Na-annmocunukaeent LY 


Li-QAKDMOCUITUR OEE 


Nd-anomocunukaéesb V 
Pacméopumesb 
Fs MemaHon 


ik HOU 


2600 2700 2600 A 


: 
+++ ++++4+44 


Pue. 2 


CKYJI MPM acCopOWMH MapOB 32THX AMHHOB OMHCaHHbIM BbIIlle CMOCOOOM Ha 
OBepXHOcTH alomMocuuKareia !V, Na-amiomocuiukarensa IV u Li-amtomo- 
AnuKkarena IV. 

Pe3ybTaTbl, MOmyueHHble pH acopOunn napoB AuMeTHIMapadenusen- 
“aMWHa M OCH3H1MHa Ha BCeX H3YYeCHHbIX HaMH ajcOpOeHTax, MPHBeeHbI Ha 
uc. 2, re 3Hak Mul0c O3HayaeT MOABJICHHe CieKTpa, IIpHBeAeHHOrO Ha px. 38, 
3HaK MHHyc — ero orcytcrBue. CieqyeT OTMeTHTb, YTO MPH afcopOuHH Ha 
momMoresle TakixKe HaOslojaeTcA CMeKTp HOHAa JMMeTHJINapadeHuJeHMamuHa, 
HTCHCHMBHOCTb KOTOPOrO, OHakO, B 5—10 pa3 MeHbIMe MHTCHCHBHOCTH CleKTpa 
sro 2Ke HOHA Ha aJIIOMOCHIHKAaTHBIX KaTaIu3aTopax, UTO OOO3HaYeHO 3HaKOM 
mioc MeHbulero pasMepa. IIpu agcopOmHu OeH3sHAuHa Ha asioMoresle § CMeKTp 
OHa OeCH3HIHHa He HaGwtofaercs. 

CoBoKyMHOCTb MocseqHHX (PakTOB CBUJeTeIbCTBYeT O HaJIMYMM Ha MOBepx- 
OCTH aJIIOMOCHJIMKaTHbIX KaTaJIM3aTOPOB, B TOM U4HCJIe H OTPaBJICEHHbIX HOHAMH 
IOUHbIX MeTAJIJIOB, CHJIbHbIX IICKTPOHOAKIUeNTOPHbIX OKUCJIMTEJIbHbIX 
CHTPOB. OTH IeHTPbl OGaaloT CpOACTBOM K IICKTPOHY, AOCTATOYHBIM [Is 
[pbIBa BICKTPOHA OT afCOpOMpOBaHHbIX MOUJIeKYJ MMeTHsIMapadeHusieH qHa- 
Hua (mpu 20°) u 6en3uquna (np 100°), HO HeXOcTaTOUHDIM AA OTPbIBa S1eKT- 
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(e) 
poHa OT acopOMpoOBaHHOl MOVJIeKYJIbl aHHJIMHa (npu 20—100°). Locaequay 
peTyiaeT C HHMH TOJIbKO B KOOPJMHalHOHHYIO CBASb. seis, ; 
OrcyTcTBHe ClekTpa HOHa OeH3HMHa MU MeHpIad HHTCHCHBHOC P| 
woHa JMMeTHINapadeHHieHqvaMuna NpHu ajcopOluu Ha asliomoreye CBUAeTeIH 
CTBYIOT O TOM, 4TO Ha MOBePXHOCTH aJIIOMOreA TAKIKE MMeIOTCA OKHCJIMTEIE 
HbIe 9JIeKTPOHOaKLenTOyy 
SAeONES ¢ by Hbl€ WeHTPbI MoOOHOr' 
| ane p pola, HO B MeHbllel Ko 
IeHTpalHH UJI OOsaya ‘| 
HiHe€ MeHbINHM CpOACTBO} 
K 9JI@KTPOHY, eM B CILy) 
yae aJIKOMOCHJIMKaTHbl}} 
KaTaJIH3aTOPOB. 
ees: | BuBpogn. I. Ips 
] p OTPpaBJICHHH aJIIOMOCHVJILI 
: ; KaTHbIX KaTaJIH3aTOpoy 
pe 1 uonamu Na’ u Lit oxucaml 
TeJIbHbIe 9JIEKTPOHOaK elt 
TOPHble WeEHTPbl COXPaHsh 
: , IOTCA H OCTAaIOTCA OCTYTI 
: HBIMH  ]WJIsl TMOCTOPOHHH } 
f aJicopOH pOBaHHbIxX mous 
Ky. YTpaTa aKTHBHOCT Hl 
KaTaJIM3aTOpaMH = CBM Je 
TEJIbCTBYeT O TOM, YTO a 
THBHOCTb aJIIOMOCHJIHKaT) 
Z >  HbIX KaTaJIH3aTOPOB Kped 
4000 6000 6000 WW0A xyHra He MOXeT ObITb H 


| 

MOCpeACTBeEHHO CBA3aHa | 

Puc. 3. CnekTpbl norsoujenisl AUMeTHIMapaennseHIuNaMu- HaJIMYHeM TaKUX LeHTpPoOr| 
Ha: 1 — aycop6upopaHHoro Ha amlomocuauKarene IV, 9 

AleOs:Si02 = 50:50; 2—na Li-amomocuaukarene IV; - kICYC3HOBECHHE ak 

CMeKTpbl NorsomeHHA SeH3HqHHa: S— aycop6upopaHHoro Ha THBHOCTH aJHIOMOCHIMIGGE 

amomocuukarene 1V; 4— Ha Na-amiomocuauKarene IV HbIX KaTaJIM3aTOpOB Kpe# 


KHHra Mp OTpaBJeHH! 
HOHAMH I[CJIOUHBIX METAaJIJIOB COMPOBOAKMLaeTCA HCUCSHOBEHHEM MIpOTOHOAOHOPHBI! 
IeHTPOB, HaOMOMAeMbIX MO HX BJIMAHHIO Ha alcOpOuNpoBaHHble MOJIeKYJIbI. 

Bpipaxkaem riyOoxyio OsarogqapHoctb K. B. Tonunepolt, HM. ©. Mockos} 
ckoi u M. A. Kaauxo 3a coyeiicrBHe B paOoTe H CopeTHI. 


/T02N0W4EHUE 


Hay 4Ho-nccsienopaTesbCKHit (pH3M4eCKHii HHCTHTYT Iloctynuuio 
JleHHHrpayckoro rocyfaperBeHHOoro yHHBepcHTera Se XIeI95& 
um. A. A. )KjqaHosa 
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Hornage Akagemun nayx CCCP 
1959. Tom 124, Ni 4 


®HSHYECKAA XHMHA 


Uneu-koppecnonnzent AH CCCP B. IT. JIEBHU 


K TEOPHH HEPABHOBECHOrO JBOKMHOFO CJIOA 


B pa6ore (*) Hamu Oblla pa3BHTa TeopHa HepaBHoBecHoro JBOliHOrO cmon 
la rpaHulle Meta — pacrsBop. Bpi10 noKa3aHo, B 4YaCTHOCTH, 4TO pH paspase 
[OHOB Ha OJHOHMCHHO C HAMM 3apsxKEHHOM 3/IeKTpOJe, HalpuMep Mp 31eKTpO- 
SOCCTAHOBJICHHH AHHOHOB Ha OTPHLaTeMbHO 3apAXKeHHOM MOBepXHOCTH, BOMbT- 
IMNepHad XapakTepHcTHKa JON2KHA HMeTb HucNaaioulMH xXapaktep (rT. 
‘OK JO/IXKEH YMEHbINATbCA MPH YBeIHYeHHH OTPHaTeMbHOrO MOTeHIMava 
{ COOTBETCTBEHHO OTPHaTeIbHOrTO 3apsfla MopepxHocTu). Takoe sBjeHHe 
)bIJIO HESABHCUMO OOHapyxeHo T. A. Kpioxosoii (*) B naG6opatopun A. H. Ppym- 
‘MHa HW BeCbMa JeTaJibHO uccleqoBaHo A. H. MpymKuHbIM M ero COTPyYAHHKaMH 
38). TlpH 9ToM OblI0 ycTaHOBeHO, 4TO BOJbT-aMlepHad XapakTepucTuKa 
YeaKUHH BOCCTAHOBJICHHA aHHOHaA S,O,? uMeerT Govlee COXKHbI V-oOpasHblii 
capaKTep C YeTKO BbIpaxKeHHbIM MHHHMyMOM. A. H. @pymKunHpm u I. M. Pao- 
MAaHOBHY (*) OblwO MpeqioweHo OObACHeHHe TaKOH COpMbI BOMbT-aMMepHoli 
<apaKkTepHCTHKH, OCHOBaHHOe Ha TeOpHH 3aMeWIeHHOTO pa3pxAa HW Jony- 
IeHHH paBHOBeCHOrO pacmpeseieHHA pearupyioulero HOHa MexKY JBOHHBIM 
IO€EM HW MIpHJieratouluM K 9JIEKTpOAy pacTBOpoM. 

B faHHOH padoTe JesaeTcA NOMbITKa CHHTe3a OOeCHX TOUeK 3peHHa. B Hel yun- 
‘bIBACTCA KaK OTKJIOHCHHE KOHICHTPallH PaspxAKAalOULHXCA HOHOB B JBOHHOM cyl0e 
IpH MpOxox*KJeHHH TOKa OT paBHOBeCHOH, TaK WH KOHeYHaAA CKOPOCTb peakIHH 
ya3pxafia. [Ip 9TOM MpHHuMaeTCA, YTO MVIOTHOCTh TOKa MaJla MO CpaBHeHHI0 
> IpeAeJIbHbIM TOKOM Judpy3Hu, Tak UTO H3MCHEHHA KOHILEHTpallMH pearupytw- 
IHX “UaACTHIL B OObeMe PacTBOpa BHE MpeesIOB ABOHHOTO CJIOA MOXKHO He yuH- 
‘piBaTb. Mp 6yeM mpeqnoaraTb Tak2Ke, 4TO pacTBOp cofepxUT MOOaBKy 
iHudpepeHTHOTO IICKTPOMHTA, MpHYeM BAH OT 2IeKTPOa KOHILEHTpallnA 
JeaTHPYIOULMX HOHOB Cy BeCbMa MaJla N10 CpaBHeHHtO C KOHIeHTpallHaAMH He- 
JearHPYIOWUHX HOHOB Cy H Cz. 

YpaBHeHHsA TMepeHoca HOHOB HMeIOT BHI: 


cast ek AD op — Da (1) 
OS PDiz ee Desa & (2) 
er Dye ED Fic ce. (3) 


snecb D;, 2; (i = 1, 2, 3) — koacpuuMenThI nucpysun WM 3apx[HOCTH HOHOEe 
9 — MOTeHUHa JI 3J1eK TPHYeCKOTO NOJIA, U3MepeHHBI B equHHax RT/F =25-10°*B; 

Mpi cuvtaeM, 4TO MOTeHIMas 3JIeKTPOa OTpHuaTeJIeH, OCb xX HalpaBJie- 
[a OT 9JIeEKTpOla K pacTBOpy H TOK HfeT B OTPHIaTeJIbHOM HarlpaBJIeHH 


CH X. 
Torenuna noma yqopserBopset ypaBHenuio [lyaccona 


eee! Sep) (4) 
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3ameTuM, UTO BHe OGaCTH JBOMHOFO COA X >, rhe h—jedaepckast TWH 
KOHUeHTpallud MpHOJIW2KeHHO YOBJETBOPAIOT YCJIOBHIO 3JIEKTPOHEHTpa JIbHOCt 


») C7 = 0; (] 


u ypapHeune [lyaccona gus 2 mpeBpaulaetct B ypaBdenue Jlannaca. 


[paHmunbie ycnoBud: Baa OT 9eKTPOMa B TOVIMe PacTBOpa 3alaHbl KO} 


ILeHTpalluu 


(0) | 
tec, Cee C3 =C 3 ( 


HM MOTeHIMas, 3HaYeHHe KOTOPOFO MOXHO BbIOpaTb 3a HyYiIb. 
Bonu3gu aeKTposa MbI GyeM paccMaTPHBaTb paciipeweseHhe MOTCHMMadIa | 
KOHUCHTPalul JIMINb B AMdppy3sHOl wacTH ABOMHOFO CJIOA, T. €. MPH X27>Xo, Ty 
Xp — TOJIMMHA FTeIbMPObUeEBCKOM YaCTH JBOMHOTO CJIOA (pa3M4uve MeXKI 
BeJIMUHHAaMH Xy [WIA KaTHOHOB H aHHOHOB HaMH He YUMTbIBaeTCA). | 
B Trouke Xj MOTeHUMa MpHHuMaeT 3HayeHHe 1, a MJIOTHOCTh TOKa yJOBUJE} 
BOPHAeT BbIPaxKeHHIO TeEOPHH 3aMeJIeHHOTO pa3pxAyla | 
j — RCy(Xo)e —A(Po—1) ; (| 
rye ci(X») — KOHMeHTpallua pearupyloulHx MOHOB; ), — MoOTeHWwas Ha rpaHuy 
Pe@JIbMFOJIbUeBCKOM YaACTH JBOMHOPO CJIOA, T. €. Ha PaCCTOAHHM OJHOTO HOHHO!) 
pauyca OT MOBepXHOCTH JeKTPOMa; Yo — NOTeHUMa SeKTPOMa; & — MOCTY 
AHHaA, MeHbIUAA CMHHIbI, H k — KOHCTaHTa CKOPOCTH 9JIeEKTPOAHON peakIH) 
Jina HaxoxweHua pacnpeseseHuA MOTeHMasla WM pacipexeieHHA KOHILEH| 
palluv BO BCeM pacrBope (ApH %)<x <co), YHOBMETBOPAIONMX ypaBHeHnio I Tya} 
COHa, ypaBHeHHaAM MepeHoca M COBOKYMHOCTH PpaHHYHbIX YCOBMH, BOCMOMb3 
eMCA TEM, UTO KOHMUECHTPaluaA HHAUdtepeHTHOrO SEKTPOMHTA BeINKAa M0 cpal 
HeHHIO C KOHMeHTpallve pearupyroulHx HOHOoB. IIpu 9ToM B (4) MO2KHO onycTH 
KOHIeHTpalluio NoceqHUx. M13 (2), (3) u (4) ceqyer pH 39TOM, 4TO pacnpeyzen 
Hue KOHUeEHTPallul M pacmpeeleHve NOTeHWMala © B JBOHHOM CcJl0e coBnalla 
C TAaKOBbIMH B PpaBHOBeCHOM JBOMHOM ciloe. B yuacTHOCcTH, Np z2 = 23 = 
MOXKHO HalucaTb 


~~ 0)p—@- Bas (0) p+ 
c, = C8 eres C, = cle; 


_—s 


a 2 In (e1/2 0 pyae (e1/2 _ 1) eT X/* 
(e/2 a (e3/2 Bit) els 


SHaA pacnpeyeseHve NOTeHIWMaIa, MOXKHO HemocpecTBeHHO MpouHTerpup 
BaTb ypaBHeHve (1) JWI pacnpeyeseHuA KOHILeHTpalluH pearnpyloulux OHO 
Sto jaer 


a A 


\e2# de). a 


Popmysia (10) coqepxur yBe HeHsBecTHbIe MOCTOAHHbIe — BeAMYHHY TO} 
HOCTH TOKa J H KOHCTaHTy uHTerpHpoBanna. Tlocnequad JomKHa ObITb omped 


JleHa W3 YCJIOBHA CMbIKAaHMsT peweHHs (10) Hw pacnpeyenenua KOHWeHTpalMH | 
B OOslacTH x >. Bpruncsenve jaet, uTo const = ci), | 


Tlogcrapsisisa B (10) pacnpeyenenue notenunana, MoxKHO NOJYYATh OKOHY 
TeJIbHOe BbIPAaKeHHe JIA C, (x). UccseqoBanwe Bxoyaulero B (10) uurerpa 
NOKaSbIBaeT, YTO TaBHbIM BKJal B Hero JaeT OG/acTh x <<, B KOTOPOH TI 


$1 > 1 BpIpaxeHne Aa @ MOXKET OBITb ynpomeno. Bpruncsenne faer J 
C1 (Xo) 


G(X) eae (const + em 


2rj bi) 
Cx (% 5) Swe*? | Oe— = (pHs zigeses 
1 (%o) = | Qa —1) Din F CP ap — “5+ |. (1 
pannunoe yenosue (7) qaer 
ke exp {(21 + a) d1 — ay} 


2rR 


+ Gi) Dar {(2 - 7) cs 225} 
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_ Tipu stom norenumaa wa rpannie rembMrospyescKoro cos dy (npu d, > 1) 
3bIPAKAeTCA Yepes NOTEHIMAaJ SEKTPOa PaBHOBeECHbIM COOTHOILIEHHeM 


by = — 21n (— gp) + const. (13) 
TIpw BpimoJIHeHHM HepaBenctTBa 
> 2rk 1 
> Daa Dar 8% {(#— 7) b= a9} a 


popmyyia (12) cBogures k paBHoBecHoli (bopmyvie, BbIBegenHolt A. H. @Ppym- 
“HpM Hu I. M. @nopwanosuy, orpeuatoulelt KpuBoli c MHHAMyMoM. IIpu 
OJIBUIMX SHAYCHUSX OTPHILATeMbHOrO MOTeHUMasia 9JIeKTPpOqa HepaBernctTBo (14) 
\Opaujaetca, u (12) mepexogur B mpejembHOe BHIparxKeHHe 


in NDE oo (e+ Le} As 


loulyueHHoe B HallleH paOote (1) H OTBeYAaTOIee CpaBHHTeJIbHO Me)\JIeHHOMY 
MalaHHto jim C MOTCHUMAJIOM IJIEKTPOMa gp. : 

TakuM O0OpasoM, NOWHbI XOX j (¢)) BbIparxKaeTca KPMBOH C OJHHM MHHUMYy- 
MOM H OJHHM MakcumMyMoM. [IpuH u3BeCcTHOM 3HaYeHHH KOHCTaHT COuIN2KeHHe 
MaKCHMYMa HM MHHUMYMa MOKeT IIpMBeCTH K MOABJeHHIO Ha KpHBO yuacrKa, 
3 KOTOPOM TOK OTHOCHTE/IbHO MaJIO H3MeCHACTCA B 3aBHCHMOCTH OT ¢. 

B sto paOore MbI He YUHTbIBAaeM eTabHOH CTpyKTypbIl ABOLiHOrO cOA 
1 BO3SMOXKHbIe OTJIMYHA JIOKAJIbHbIX 3HAUCHHHM, 3ABMCAULMX OT KaTHOHAa, G6VIH3- 
1e*Kalllero K pearupyloulemy aHuoHy. Yuer atToro oOcTosTelbeTBa MoTpedoBal 
Jbl MOJIHOrO H3MeCHEHHA MeTOAMKH pacueTa WH He BBINOJHMM Mp HacTOsUeM 
SOCTOAHHU TEOPHH ABOMHOTO CON. 
— Tlepexoya k cpaBHenuto cbopmyvbI (12) c onbiToM, culeqyeT yKa3aTb, YTO OMBITHI 
> [BYX-H Oolee 3apaAHbIMU AHHOHAMH IIPHBOLAT WHO K V-O6pa3HbIM KpHBBIM (6e3 
Toculeqyioulero caja), WHO0 B Cly4ae aHHoHa Fe(CN),* (%,°) K KpHBbIM, cnepBa 
sMalaloulMM C POCTOM %, 3aTeCM 3aKaHYMBalOWINMCA WIMpOKHM T1aTO. 

Pa3nuune MexKjly TeopeTHyeckoH cbopmyon (12) wu oOnbITHbIMH aHHbIMH 
MO2XKeT ObITb CBA3AHO C TEM, UTO He YUHTHIBAeTCA H3MeHeHHe ,-MOTeHWHaa 
3I0JIb TIOBEPXHOCTH QIeKTpPOa, a Tak?Ke C H3MeCHeEHHEM MpHpObl Camoro auIe- 
MeHTapHOrO akTa IPH Mepexoye K Ooslee OTPHMATeIbHbIM NMOTeHIMalaM, HalpH- 
Mep, BCJICICTBHe H3MeHeHHH YCJIOBHM afcOpOWMH WIM BOSpacTaHHA BeposT- 
{OCTH HealuaGaTHyeCKUX BICKTPOHHbIX MPOWeCCOB MpH BbICOKHX OTPHLaTeJIb- 
ibIX 3apAjax MOBePpXHOCTH. 

Oco6eHHOrO BHHMaHHA 3aCJIyKUBaeT BOMpOc OO OCOpas0BaHHH MOHHBIX Map 


11M KOMIIeKcOB MoHOB THMa KS,O, B cy4ae BoccTaHoBeHHA SeO; » Ha YTO 
pKe OOpaliasocb BHUMaHue B (*). IIpu 2TOM cJleqyer pa3MuaTb ABa mpeesb- 
ibIX cCwyuasn. 

1) Cryuali, Kora B peaKUHH yuaCTBYIOT HOHHbIe Mapbl, MpHyem B OObeEMe 
JACTBOPa COXPaHHAeTCA PaBHOBecHe MexXy HOHHbIMH MapaMH H HX KOMMOHEH- 
‘amu. B 9TOM culyyae AIA TPaKTOBKH BOMPOCa MOXKET ObITh HCMOMIb30BaHO ypaB- 
iene (12), OHaKO COOTBETCTBCHHO H3MCHEHHOe, HallpHMep, C YMCHbIICHHBIM 
la eMHUILY 3HayeHHeM 21. 

2) B pyro mpeyesbHOM CJyuae MOKHO MPeAMOMOHKUTb, YTO KOHILCHTPalAa 
(OHHBIX Tap B OObeMe PacTBOPa OUCH Mala H YTO CKOPOCTH peakIMH onpese- 
IA€TCA CKOPOCTbIO UX OOpas0BaHuA B Mpexetax ABolHoro clos. [lia sroro 
feOOXOAMMO, UTOObI AHHOHbI C 3apAOM 21 MOPVIM Obl NOAXOAUTb K KaTHOHaM, 
Opasyioul4M Pes bMPOAbUEBCKYIO OOKMANKY ABOHHOTO COA. B 9THX YCOBUAX 
KOPOCTb Mpomecca AOKHa Oba Ob! BbIPAKaTbCA YPaBHeHHeM THA (15), ecu 
bl CFO YaslOCb YTOUHHTb Tak, YTOObI OHO YUYMTHIBAIO H3MeHEHHE MOTCHIMala 
JOJIb MOBEPXHOCTH JIeKTPOMa. 

[Ipu yuactun B 3/IeKTPOAHOM Mpolecce HOHHBIX Nap MOET CTYYHTbCA, NTO 
puposa pearupyioileH YaCcTHIbl! H3MeHsAeTCA MPH H3MeCHeHHH Cae 
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MmeHHO, C BO3PpacTaHHeM OTPHMWaTeJIbHOrO MOTeHUMaJla MOKeT BO3PaCTaTb JON 


HOHHbIX Map, YYaCTBYIOUIMX B 3JIeEKTPOMHOM peakUMH. 
CuvtTalo CBOUM MPHATHbIM JOJITOM BbIPasHTb O/larOfapHOCTb akad. A. | 
@pyMKHHY 3a IWeHHoe OOcyAKTeHMe BOMPOCOB, 3aTPOHYTHIX B STO 3aMeTKe. 


Tlocrynusto 


Zi CTHTYT SJIEKTDOXHMHH 
pee DP eaet 1 X 1958 


Akajemuu HayK CCCP 
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Hokaagn Akahemuu Hayx CCCP 
1959. Tom 124, Mi 4 


PHSHYECKAA XHMHA 


B. H. HHKHTHH, I. B. PAKOBA u H. B. MAXAHJIOBA 


OB MH®PAKPACHbIX CHEKTPAX MOPJIOWEHHA STMJINTHS, 
ACTBOPEHHOILO B BEH30JIE, TEKCAHE WH JM9THJIOBOM 3@HPE 


(ITpedcmasaeno axademuxom A. H. Tepenunoim 23 1X 1958) 


'Hekoropbie sMTHHOpranHueckHe COeAMHEHHA CYIeCTBYIOT B pacTBope B 
>OUHMPOBaHHOM COCTOAHHH. ITO OblviI0 OGHApyKeHO pa3HUHbIMH MeTO,aMhH, 
YaCTHOCTH KpHOcKonMueckuM (1,”) H MeTOJOM UH(ppakpacHbIX creKTpoB 
raioueHua (7,%). OfHakO [WIA STHIWIMTHA KPHOCKONMYeCKHe U3MepeHUA He 
B8BOIAIOT CeaTb OJHOSHAYHbIX BbIBOJOB O CTpOCHHH OOpasylOUHXCA KOM- 
excos. Tak, B paOore (') yrBepxaeTca, YTO STHMIMTHHM B OeH30Ne cyulecrT- 
eT B Bue AuMepos. AHaJlOrMyHble H3MepeHHA Apyrux aBropos (2) npHBo_at 
_K BbIBOAY, YTO STHIJIMTHH CyulecTByeT B Bue reKcamMepos. 

JjauHble m0 uHdpakpacHbIM CMeKTpaM MOPIOWeHHA TakxKe HyKa1oTca B 
OUHeHHH. Tak, B KpaTKOM cooOuleHuH (*) nomoca 875 cm 1, HadsIO.aeman 
STHJIJIMTHH, PaCTBOPeHHOM B OeH30/I€, OTHOCHTCH K BaJICHTHbIM KOJIeEOaHHAM 
— Li accouMMpoBaHHbIx MOJIeKyJI, AaB pa6ore (”) 3Ta »%xe MOmOCa OTHOCHTCA 
HeaccCOWMMpOBaHHbIM MOvIeKyslaM. Kpome Toro, uHcIO Momoc MOrmouleHus, 
Omt0aemoe B OAHOL U TOM %e OOMACTH, B 9THX paOoTax He coBmasaer. 

B HactTosile paOoTe MbI HCCIeqOBaAIH CHeKTP MOPJIOULCHHA ITHIIMTHA B 
H30e, rekcaHe H JM9THIOBOM stpupe. MoxHo OKHaTb, 4TO QICKTPOHO- 
WeNTOpHbIN KHCIOpOA supa cnocobeH OOpa30BbIBaTb KOMIIJICKC C 93THII- 
THEM. 


QIKCHNeCPHMECHTANBHAA WACTh 


KpuctaliMuecKHH STHJWJIMTHH Obl MOyYeH H3 MeTAaJIJIMYeCKOPO JIMTHA H 
OPHcTOLO 3THa B O€H30JIbHOM pacTBOpe C MOCeyIOULMM yaJleHueM PacTBO- 
Tea. BbieuseHHblli KpHcTadIMyecKHH C2HsLi npombipaJica Tpu pasa XOJIOL- 
M TeKCaHOM H CyllMsica B BakyyMe. Bce onepallMv MpOBOHIMCb B aTMOciepe 
xOrO OuNMUeHHOrO a30Ta. [lomy4eHHbI ITHIMTHH pacTBOpsAJICA B OeH3oue, 
<caHe HU WusTHIOBOM 2cupe. Bp MpHHATbI HEOOXOAHMbIe MepbI WIA mpeyo- 
aHeHud CeHsLi or pasmomwenua. CnekTp MoriouleHHA pacTBOpeHHOrO 3THII- 
THA CHUMAJICA Ha OJHOJyseBOM HH*PpakpacHOM ClekTpomerpe C MpH3MOH U3 
Cl. Jina wcKIOUeHHA MOPIOWMeEHHA PaCTBOPHTeIA perucTpaluAa cieKTpa 
OM3BONMacb B ABYX OJMHAKOBBbIX KIOBETAaX, HMeIOWMX TomuWHHy d = 0,2 MM. 
Ha H3 HUX Oba KiOBeTa MepeMeHHOM TOVIMMHbI, CielHaJIbHO CKOHCTpyHpo- 
iHaa Hamu (4). PerucrpalluaA cmeKTpa MpOWsBOfMacb NyTeM MOCMeOBaTedb- 
X H3MepeHHli MOrOMeHuA pacTBOpHTeb — pacTBop. KtopeTra MocTOAHHOH 
[IMHbI Oblula JOcTaTOUHO repMeTHyHa (°), H B Mpolecce H3MepeHHA 3aMeTHOrO 
3JIOXKCHUA ITHIIMTHA He mpoucxoguso. [[pokmaqkol ktoBeTbI, OMpeevs10- 
aH TommuHy d, CYyKHJI NOIMSTHIEH. 

Ha puc. 1,/ mpegzctaBieH cneKTp MOPiOlWleHHA STHJVJIMTHA, PacCTBOPeHHOrO 
OeH30uIe. 

Jina pellileHua Bompoca O TOM, aCCONMHPOBaHbl JIM B pacTBope 6eH30J1a MOWIe- 
Ibl STUJIMTHA, a TaK%Ke KaKHe MOJOCHI MOPIOWeHHA OTBeYalOT aCCOWMUPO- 
[HBIM HM HeaCCOWMHMpOBaHHbIM CBA3AM, MbI HCCJeqOBaJIM OTHOLMCHHe ONTHYe- 
(x oTHOCTelt Momoc normomenua C2HsLi npu AByx KoHIeHTpaumax. ITycTp 
1 KOHUCHTpallun aTHIMTHA Cy OMTHYeCKa IVIOTHOCTh paBHa De,, a MpH pas3- 


2) 
TAH. v. 124, No 4 873 


Sapsenun pacTrBopa B 2 pasa (C2 = 1/Cy) onTuueckaA rede s Dae as 
Ecan He Obluio accouMalluu, TO, COrJlacHO 3aKOHY Jlam6epta — beppa, 


WMeJIH , ObI 
Do, kCid _ 9. 
Do, Cad 
Ornouienve (1) Gompue 2 AA nowoc, OTBEAIOUX ACCOLMUPOBaHHbIM CBA3HM 


‘Bez 4 VMPOBaHHbIM CBy351M. 
i MeHbuse 2 Ja Mosoc, OTBeYaIOWINx Heaccou, 
is) : y) eee IIpupeyemM OTHOWMECHHA ONT 


4 0 Nn pe yeCKHX MVIOTHOCTeH IA TNO 
NOPJIOULCHHA ITHJIJIMTHA, PacTBC 
peHHoro B_ O€H30Je, NpH ABY 
KOHUeHTpaunax: C,— 0,64 moa/ 
u C,=0,32 mou/a (TOAD 
KiopeTb! d = 0,2 mm). 


ey y B cm—? 4104 1054 968 926 8 


DelDe.  0,690,7°2;56 "rem 


60 Sra oleHka OTHOLUe 


De,/Dc, HOBOJEHO rpy6a, Tak K 
Mbl He YUMTHIBAJIV NepeKp bITHAD 
Jloc NorsouLeHuA. OWHAKO MOK 
C YBepeHHOCTbIO CUHTATb, 4 
yactoThl 1104u 1054 cm? & 
pakTepH3yloT KOJIeOaHHA Head 
COMMHPOBaHHbIX MOJIeKyJI, Mc 
CKOJIbKy WHTCHCHBHOCTH 9T 
MOOC + SHa4HTeJIbHO yBeJIMUY 
BalOTCA C YMeHbIeHHEM KOHILe? 
Tpaun C,H;Li. | 
Bepontuo, uactoTn 11C 

u 1054cm? cBA3aHbI C BaJieH" 
HbIMH KOJe6anHamu C —C —] 
CBOOOHBIX MOeKyu*. Uactor: 
968 nu 926 cm! MoxkHO OTHECT 
K kKoJeC6aHHam C — C—I 
ACCOUMHPOBaHHbIX MOJIeKYJI, TC 
CKOJIbKY OTHOWeHHe (1) 6om 
me 2. OTHeceHHe NONOCcbI 926 cM 
K KOJIeO6aHHAM aCCOLMMPOBal 
20 s HbIX MOJI€KYJI COrmacyercs C pi 
1200 1100 1000 500 cmt 6oramu (?,8). B pa6ote (°) vac 


Tota 875 cm! (no HalvM Jal 

Puc. 1. Cnexrpp morsomenna stuns. J- B 6eH- ppm 885 cm!) oTHeceHa K at 
sole, C = 0,64 moa/a, TommHHa KiopeThl d = 0,2 mm; 

/]—Bs rexcane, C~1,4 mon/n, d=0,2 mm; JI — COUKMPOBaHHbIM MOE aa 

B AusTHIOBOM adpupe, C = 1,7 moa/n, d—=0,06 mm; Haum annpie faa actor 

IV —B Gensone ¢ AOSaBKol AHITHOBOrO Supa 7%, 885 cm? noKa3sbIBalOT, UTO O' 

C= 1,1 moa/n,d=0,2 mm HOwenne (1) WA STO YacTOT 

— pasHo 1,6. OToT  pesysbre 

coriacyeres c pa6orol (*), re yKa3aHHas YacTOTa OTHOCHTCA K HeaccomuMMpe 

BaHHbIM MOJIeKyJiaM. 


Ha puc. 1,/7 npexcrapien cnekrp nornomenua CoHsLi, pacTBOpeHHO! 


B Tekcane. Kak BHHO, B rekcaHe jWia CeHsLi Ha6momatorca Te xe MONOC 
MOrIOUleHHA, KAaK H B GOeH30ue. 


S 


S 


HE OWE KASH OB ————— 
S 
Soe 


60 


40 


* , A ~ . 
: OtHocntb uactotht B CeHsLi kK xapakTepucTMuecKHM BaneHTHbIM Kone6aHnsam cC—I1 
aK STO Obivi0 Clean B padotax (2,8), Henb3x1, TAK KaK 9TH YaCTOTH NoMaLalor B ObslacTb Kone 
Hun C — C-cpaseit (cm. (8)).” 


874 


Hamu uccuieqoBasica CeKTp MOPMOMeHHA STHANUTHA, pacTBOpeHHOro B JH- 
)THJIOBOM aupe. Takoe uccueqoBaHue MpeycraBiser unTepec, NOCKOJIbKy HMe- 
JOTCA AaHHble, COrMaCHO KOTOPbIM MaJble HOOaBKU 9Pupa BAUsAIOT Ha Mporecc 
KaTaNHTHYeCKOH MOJIMMepH3allHH MHEHOBbIX yrvleBosoponos (‘). CymectByer 
JIPEANONOXKEHHE, YTO STHIHTHH OOpasyeT KOMMIeKCHOe COeAHHeEHHe C AMSTHIO- 
BbIM a9(pupom. V3BecTHO Tak7Ke, YTO KUCMOpON supa cmocobeH K oOpa30BaHHto 
Me*KTLYMONeKYAPHOH BofopoqHon cpasu. Ha puc. 1,/// npexctapaen cnextp 
PTH JJIMTHA, PACTBOPeCHHOTO B AH3ITHOBOM supe. Kak u B Mpesbiyyulux onbiTax, 
MOPIOWLeHHe PacTBOPHTeIA UCKIOUAaIOC. 
| 


B uccileqyemol oGulacTu atpup CHbHO Mormomaer, H MOSTOMY B MoNOcCax 

IOPIOULEHHA Supa MPHXOAMMOCh paboTaTb MPH MaKCHMaJIbHbIX wLeIAX. B3TOM 
cmyuae BO3HHKaeT ONaCHOCTb, UTO PperHcTpHpyembIH cnekTp C2HsLi B adupe 
st uckaxkeH. B HacToslleH paOoTe Hac B OCHOBHOM HHTepecoBain Te H3Me- 
deHHA B CnekTpe CeHsLi, Koropble HMeIOT MeCTO MPH ero pacTBOPeHHH B LH3TH- 
1OBOM 3(*Pupe MO CpaBHeHH1O C OeH30/bHbIM pacTBopom. B cBx3H c 3THM Obl JO- 
MOHHTeIbHO MOsyueH CneKTp CeHsLi B Gex30ue, WpHyem perucTpalluaA cneKtT- 
Pa BeJlaCb IPH Tex *Ke yCMOBHAX,Kak HM B CJlyuae 9upHoro pactBopa (OMHAaKO- 
BbIe LEH H OIM3KHeOTOpocbl CTpesKU camonucia SIILI-09; kosdbuunenT ycusenus 
YCHJIHMTeIA pH 9TOM yMeHbuaica). [IpHMeHaAd TakHe ycOBUA perucTpallun 
eMekTpa, MbI MOyYHIM MpakTHuecKH TaKOli xe cneKTp Avian CoHsLi B Oex3oue, 
Kak HM CMekTp, NOJYYeHHbIH MpH Oouee y3KUX WleAX H H300PaxKeHHbIH KPH- 
sol /. CpapuyuBas cnexTp C2HsLi B 6eH30ue u B acbupe (cm. puc. 1), MbI BuLHM, 
4TO Ip pacTBOpPeHHH ero B ac:pupe HaOMOMAIOTCA 3HAYUMTEJbHbIe H3MCHEHHA B M0- 
MOKeHHH HW unCe momoc norsmoumeHHaA. MoxkHo cuntaTb, 4TO HaOvlOjlaeMble 
M3MeHeHHA B TormoujeHHn CeHsLi, pacrBopeHHoro B AHSTHJOBOM 9(pupe, CBA- 
3aHbl C OOpa30BaHHem accolMaTosB 3THIUTH — scbup. Hamu TakKe uCCeLOBal- 
CA cnekTp norsoujeHua CeHsLi, pacrBopeHHoro B OeH30/e Cc OOaBKOH WuaTH- 
moporo adupa (7%). 
Kak suguo u3 pue. 1,/V, 3gecb TakxKe HaOsOMaloTCA NOJOCHI NOTIOULeHHA, 
mpucyTcTByroulHe Ha KpHBoH ///. ITO MOMKHO OODACHHTH TeM, YTO H B OeH30JIb- 
HOM pacTBOpe uMeeTCH focTaTouHoOe KONHYeCTBO MOJIeKy CeHsLi, KoToppie 
aCCOMMUpOBaHb! C AOOaBJICHHbIM B pacCTBOp 3SPHPOM. 

Hamu Oblia cielaHa NonbirKa HCCeqOBaTb CleKTp MorsoueHua Ce2HsLi, 
pacTBopeHHoro B AMOKCaHe. Pe3ybTaTbI HCCJIEMOBaHHA MO3BOJIAIOT CUHTATH, 
YTO IIPH KOMHATHOH Temnepatype CeH;Li xumMuueckH pearupyeT C AHOKCaHOM. 

Mob! Bpipaxkaem OsarogapHoctb A. A. KoporKosy 3a mpeqvioxkeHHylo TeMy 
u M. B. BosbkeHuiteHHy 3a IWeHHbIe COBeTHI. 


| VxcrutyT’, BbICOKOMOJIeKy IAPHbIX COeAHHCHHH a Tlocrynuso 
Akagemnuu uaykK CCCF 17 1X 1958 
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Jloxuayn Akajlemuu Hayk GGGE 
1959. Tom 124, Ni 4 


E. E. CEFAJIOBA, 3. J. TYJIOBCKAS, E. A. AMEJIHHA | 
v akayemuxk Il. A. PEBHHAEP 


OQ MPHUMHAX CHYW)KEHKA NPOUHOCTH KPUCTAJIJIM3ALLHOHHOU | 
CTPYKTYPDbI MOHOKAJIBLLMEBOTO AJIKOMMHATA, 
OBPA3YIOWJEMCA MPM NOBbILUEHHOH TEMMEPATYPE 


Oyu M3 CYUeCTBeHHLIX HEMOCTaTKOB IIMHO3eCMHCTOMO IeMeHTA 3aKJOUaeTCs 

B TOM, UTO IPH TBEPpJeCHHH B YCJOBMAX MOBbILIeHHbIX TeMMepaTyp OH HaeT TOF 
HW2KeHHYIO MexaHuueckylo mpouHocTh. MccmeqoBanve MpolleccoB KpUCTaJIH3al 
WHOHHOFO CTpyKTypooOpa30BaHHA B CyCIeH3HAX MOHOKaJIbILMeBOrO aiomuHara 
CaO - AleOs (CA) * — ocHopHoro MHHepaiia rIMHO3EMHCTOFO WeMeHTa, MOATBEP) 
JMsI0, YTO BCera Mp NMOBbI 

wo 20° WIeHHOH TeMMepaType oOpa| 
3yeTCA CTPyYKTypa TBepAeHHs 

, C MOHH2KeHHOH MpOYHOCTbH 

69° + (puc. 1). OOntuHO 9TO 06% 

ACHAIH YyCKopeHHem Mepel 

xoOa HeycTOHYHBOrO BYyxX} 

KaJIbUHeBOTO THApoaJoMy} 

Hata, OOpasytouleroca Mp: 


Alksuon a ruyipatauuu CA,B ycronun 
24 6 8 gue! 2 3 4 5 & 7eym  BytO PopMy — TpexkKasbune 
rena psig BbIt THApoamiomunaT (#7, *)| 


Puc. 1. Kunetuka crpyktypoo6Opa30paHHa B CyCNeH3sHaAx OzHako TepMorpapayeckoy 
CA mpu 20 u 60°. Pm — naactaueckasa mpounocts (1-8), HCcdeoBaHHe MIpOAYKTO: 
Cocrap cycnensuu 5% CA, 95% ,MomoToro KBapltesoro nec- THApaTalwu MoKa3aJlo, uTOo! 
Ka H 30% Bojlbl Ha Cyxylo CMeCb mpH 20°, u mpu 60° o6pasye 
CA OHO H TO Ke CcoequHeHHe 

ITO corsiacyeTca c pesybTaTaMH HCCAeAOBaHHli paga Apyrux apropos (°). 
CreqoBaTesbHo, co3qaHHe MPH MOBbIMeHHOH TemMMepaType KpHcTaIH3a 
WHOHHOH CTPyKTyPbl C NOHHKeHHOH MpOuHOCcTHIO OOBACHAeTCA He BO3HHKHO 
BeHHeM MHOPO COeAMHeHHA, a H3MeHeHHeM ycwOBUli BbIKPHCTAJWIM3OBbIBAHH: 
rujipata, OOpasytouero sry crpyktypy. JelicrsureibHo, MakCHMaJibHad mpou 
HOCTh B MCCJIeAYeMbIX CYCHeH3HAX MOHOKaJIbIMMeBOrO aJIIOMHHaTa Jocrurawac| 
npu 20° k 3—4 cyrkam, a npu 60° k 3—4 uac. (puc. 1). CooTBeTcTBeHHO K 93TO 
My 2K€ BpCMCHH 3aKaHYHBAJIHCh Mpolwecchl rHypatawuu. Takoe 3HauHTesIbHO 
yckopeHve Mpollecca Mp NOBbIMeHHH TeMMepaTyPbI MOXKET BbISbIBATbCA Ke 
HeHHeM BeHYHHEI HM KHHETHKM MepecbilleHHA B TBepselollel cycneH3uH, YT 
B OCHOBHOM HM OlpefeIaeT XapakTep MpoleccosB crpyKTypooOpasoBaHHusA, Mpc 

TeKalOlwuxX B Heli (1%), 

IlepecbileHua, BO3HHKaIONNe B cycneH3suax CA, H3MepauCb PAJOM aBTC 
DOB TyTeM OMpPeeIeHHA B AHNKOK (pase cycieH3uu coxep2xKanua CaO u Al2O 
(77°). OnHako Hu B ORHOL H3 9THX paOor He oTMeyaeTCaA HaJIMUMe MaKCHMaJIE 


* 
Jina STUX ONBITOR HCMOJIb30BaIHCb, Kak 1 
SHH, COMep2xKalllHe, MOMHMO BsDKYyUero, Sombie 
Te — MONOTOrO KBapleBoro mecKa. 
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PHHATO B Halle ma6opatopun (1-8), cycner 
KoulMuectBo (80—95% ) uHepTHOrO HanowHI 


| 

| 

Oro ycTOHYHBOrO MepecbIlleHHA, KOTOPOe MOXKHO paccmaTpUBaTb Kak yCJIOB- 
[ylO pacTBOPMMOCTb OesBoRHOrO coequHeHua. Bce aBropbl npuuwin K BBIBOAY 
> HEYCTOHYMBOCTH MepecbllleHHH, BO3HUKAaIOWMxX B cycneHsHax CA. Cuenyer 
PTMETHTb, YTO B STHX HCCeLOBaHHAX OOBIYHO MpHMeHAUCh CyCHeH3HH KaKOli- 
IHOyb onpeleeHHOH KOHIWeHTpallMu, YTO HM He NO3BOMAIO aBTOpaM ompese- 


ITD BeJIMYHHY MaKCHMaJIbHOrO N€pecbilnteHHA, HE 3aBHCALLYIO OT KOHILCHTPa- 


a cycneH3suuH CA. 


| orto’ 
aa) 


& 6 7 8 I vac 


t—_ 


Puc. 2, Kunetuka yeibHOH 9eKTpompopoguoctu mpu 20° B cycmeH- 
| 3HAX, Comepmauux B 125 Ma Bogb: 1—3,5 r CA; 2—9,4r CA; 8—12,51r 
. CA; 4—18,25 r CA; 5—5 r C2A-aq 


 Visyyenve KHHeTHKH MepecbileHHl MpOBOAMIOCh HaMH KOHAyKTOMeTpuye- 
CKHM MeTOJIOM IPH ONTHMaJIbHOH CKOpOcTH MepemMemmMBaHHA (400 06/muH). Jns 
MpeRoxpaHeHuA CyCieH3HH OT KapOOHH3alMH BCe H3MepeHHA MpPOBORMIHCh 
B aTMocibepe a3oTa. 

M3 puc. 2 BUAHO, YTO BO BCeX AOCTATOUHO KOHLeHTPHPOBaHHbIX CyCMeH3HAX 
yCTaHaBJIMBaeTCA MOCTOAHHbIA YPOBCHb 3JIEKTPOMPOBOAHOCTH, COOTBETCTBYIO- 
WMH MaKCHMaJIbHOMY MepecbillleHH!O HWJIM YCJIOBHOH PpaCTBOPHMOCTH Oe3BOHO- 
ro CA. B cycneu3uax CA nocTosHHbIH ypOBeHb MepecbillleHHA MocTuraerca 
ObilcTpee, YM B CYCM€H3HAX TPeXKaJIb- 


UW Ta6muua 1 
WHeBoro aioMuHaTa ("'), HO 3HayHTeJIb- 


HO MeJIeHHee, ¥EM B CYCIICH3HAX NOJy- 5 
BoyHoro runca (”). CkopocTb jocTuxKe- Hexomu. | 69 | Bpema ot- 2 
HHA MaKCHMaJIbHOYO MepecbIMeHHA CHJIb- BEBO 6 Be [00a peee| © =) FOLLOIS. 
HO BO3pPacTaeT C YBEJIMYCHHEM KOHI[CHT- © ae et) Secale 
pallu CYyCcieH3HH. 
Ha HasuuMe yCTOHUMBBIX lepecbiLile- CA 20£.0;3), 30 ome. 4-102, 0 10,99 
HHH, He 3aBHCAMX OT KOHI,eHTpallHHu 2uaca | 1,09] 2,09| 0,95 
4 uaca |1,06| 2,07] 0,93 


CYCHeH3HH, YKa3bIBalOT H pe3yJIbTAaTHI 


KOJIMUCCTBEHHOFO ONPeAeeHHA KOHIEHT- «2A 2d | 2043 | 4 cyTOK | 0,26) 0,23) 2,15 


° 3 6 mun. | 0,53) 0,85| 4,4 
pauni CaO nu AleOs B 2xHAKO cbase Cyc- cs pi eas wae! 1,40 | 2,02 115 
5 30 MHH. 1 ; 1,06 

MeH3HH B TO BpeMA, KOra IIeKTPOMpo eet are 


BOJHOCTb B Heli JOCTHTIa CBOero MaKCH- 
MasibHoro 3HayeHHA. [pon Avia aHa- 
NH30B OTOMPaJIMCb H3 TOM Ke CYCNeH3HH, B KOTOPOH H3Mepssacb 9eEKTPOMpo- 
BOJHOCTb. PesybTaTbl aHasH30B (Tau. 1) MO3BOMHJIH He TOJIbKO MOATBEPAMTb 
cyIleCTBOBaHHe YCTOMUMBBIX TMepecbIlleHHli B cyclleHsuax CA, HO H KomMyeCT- 
BeHHO HX OXapaKTePH30BaTb. 

Benmuvua MaKCMMasbHoro repecpijeHHA pH 20° coorBercTByeT cojep- 
*KaHuIO B pacrBope 3,12 r/m CA; ee cleqyeT IPHHATb 3a YCJIOBHYIO pacTBOpK- 
moctb CA mpu aTol Temnepatype. [lomyuenHbie WaHHble NOKAaSbIBaIOT, YTO CA 
DaCTBOPAeTCH KOHTPYSHTHO: COoTHOWeHHe KOHWeHTpawuH CaO u AlzOs B 
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C2A-aq 60+3 2uaca 10,271 0,23| 2,44 


‘KuLKolt (base cycneH3uu paBHo |, 4To cooTBercTByeT HX COOTHOUICHHIO B 6e! 


BOJHOM COeHHeHHH. | 
TlapanmembHo Obima onmpeyemeHa pacTBOPHMOCTh rumpata 2CaO - AlzOs 


(CoA + aq), momyyeHoro myTem radpaTauMu CA mpu 20°. Ona oKa3ama 


pasHolt 0,49 r C2A wa | a pacrBopa, ¥TO XOpoulo copmafaer Cc anes 
qanupimn (8). CoorHouieHve KOHWeHTpalui CaO u AleOs orBeyaeT ABY 
iwesomy ruqpoamomunaty (CaO/AlzOs = 2): 
AualorMyuHble OMbITb! Ob MpoBekeHbl Hal 
H3Me€PeHHH Z/ICEKTPOMPOBOAHOCTH MOCTOAHHBIM Y 


mu mpuH 60°. [leppoHayaibHO mp 
pOBeHb MepecbillleHuA OOHAap} 


| 
| 
| 


Puc, 3. Kunetuka yqerbHoli sneKTpomposogHocTu mpu 60° B cycnensuax CA. A — B wICTC 
pone, 6 —B 0,005% pacrsope CCB. B 125 ma x»xugKoili cbasbr cycneHanu cozepxutea: J — 1,5 
CA; 2—2,5 r CA; 8—3,5 r CA; 4—5,0 r CA; 5—1,5 r C2A-aq 


«eH He Obi (puc. 3A). Ha KpHBbIX H3MCHEHHA WIEKTPONPOBOANOCTH OTMeYAaJC 
ABHbIH MaKCHMYM, IpHueM C yBeHYeHHeM KOHUWeHTPalun CycneH3HH MaKCP 
MYM P€3KO YBeIMUMBaJICA HM JOcTHrasicA B Oovlee KOPOTKHe CPOKH. 

OG6piuHO TaKorO poOda KpHBble H3MeHe€HHA MepecblieHH B cycmed3uax C, 
HaOOWarorca MpH BbICOKOM KOHMWeHTpaluuN CycneH3Hu, Kora mpolece rugzpe 
TaWMH MpoTeKaeT TaK HHTCHCHBHO, 4TO MOCTOAHHbILi ypoOBedb MepecblileHu 
MpakTH4eCKH He MOXKeT OvITb OOHapyxeH (8,1). TIpu HaGmoyeHHu Ke 3a Mepe 
CbILLCEHHeEM MYTEM H3MePeCHHA SJICEKTPOMPOBORHOCTH 3TO ABMeHHe OCMOMAAETC 
TeM, 4TO, BCJIeACTBHe pe3KOrO YCKOPeHHA THApaTawuu, 3a MasbIA MpOMerxyTO 
BPCMeHH BbINCIACTCA OONbIUIOe KOMMYECTBO Tela, UTO MPMBOMUT K BPeMeHHOM 
Nokbemy TemMeparypbl, a CeqoBaTebHO, MH 92eKTpompoBogqHocTH. Taku 
oOpasoM, B 3TOM CyYae peskHit NOAbEM IMEKTPOMPOBOAHOCTH MOXKeT ObITb 
He CBA3aH C YBe/JIMYCHHeM KOHWeHTpallHH HOHOB B pacrBope. 

OTH OMbITbl C HECOMHEHHOCTHIO MOKa3a/IM, YTO CKOPOCTh pacTBOpeHHA C TC 
BbILICHHeM TeMMepaTypbl Pe3KO YBEIMYMBAeTCA, HO OHH HE aH BO3MO%KHOCT 
ONpeleMTb BeMYMHY ycToHuMBoro nepecbuenua. Jia MocTHxKeHuA 9TO 
eld HeOOXOAHMO OblIO 3aMeMIHMTb pacrBopeHue CA, He M3MeHAS, OfHaKe 
TeMiepaTypb! Onbira. C 9TOH WebIO B CYCMeH3HI0 ObIIM BBeeHbI JoOaBKu Mi 
BEPXHOCTHO-aKTMBHOFO BelleCTBa — CyJIb(puTHO-cnupToBoH GapAbt (CCB), M: 
Able JOOaBKH KOTOPOrO, WeMHKOM afcopOupysch Ha “acTMtax ucxomNOro col 
AWHEHHA, MpakTHYeCKH He M3MeHAIOT 9u1eKTpompoBogHoctu cycneH3nn (2 
Hav6onee yqo6Hol oKa3amach 1o6aBKa, cootsercrBytoulad 0,003% pacrBof 
CCB. MpenpapurenbHo u3smMepenttan aeKTpompoBosHocTs camMoro pactBopa CC 


OKa3alaCb HUYTOMRHOK NO CpaBHeHHIO C IJIEKTPOMPOBOAHOCTbIO CYCNeH3HI 
878 


HisMepeune au1eKTponposoguoctu ripu 60° noKa3as0, uTo B 3THX yCJIOBHAX, 
‘ak 2Ke Kak u mpu 20°, B npomecce rugqparauuu CA o6pasyiores ycroftunBple 
TepecbILeHHA MO OTHOLIeHMIO K ero ruApaTHO copme (puc. 35). Maxcumastb- 
ibli YPOBCHb MepecbillleHH He 3aBHMCHT OT KOHIeHTpallMH cycnen3uii H ObicTpee 
OcTHraeTca mp ee yBenuyeHuu. IIpu 60° nponece rugpatanuu mporekaer 
HavyHTeNbHO ObicTpee BC/eACTBHe UpPe3BbYAaHHO CHJIbHOTO NMOBHILIeHHA CKOpO- 
‘TH pacTBopeHnua CA. 

IIpopefeHHble napasWienbHO XMMM4eCKHe aHalu3bl MO ompesenenuto KOH- 
Jextpamui CaO u Al,O3 B xKHAKO chase CyCNeH3HH WasIH BO3MOX%KHOCTH KOJIH- 
TECTBEHHO OWCHHTb BeIMYHHY MAKCMMAJIbHOrO MepecbilileHHA, T. €. yCOBHY1O 
acTBOpHMocTh CA, mpu 60° (ra6a. 1). Oxa3anocb, uTO ycaoBHas pacTBopH- 
moctb CA mpu 60° HesHauHTembHO MpeBblillaeT cooTBercTByollee 3HayeHue 
jipH 20° nu. paBHa 3,67 r/n CA. 

IIpu 60° pactsopuMmocTp rufxpoaioMuHatTa, ModyueHHoro rugpatauelt CA 
IpH 9TOH TeMMepaType, MpakTH4eCKH He OTMMYaeTCA OT pacTBOpHMOCTH rHJpo- 
jaiomMuvata mpu 20° u cocrapaser 0,50 r/a C,A. Sto xopomo cormacyertca ¢ 
WIMTepaTypHbIMH WaHHpmu (8). 

PesyibTaTbl 9THX OMbITOB MOKAa3bIBaIOT, YTO peskKOe ycKOpeHHe rugpata- 
MM H CrpykTypooOpa30BaHHA B CycneH3uax CA mpu nopplileHun TemmepaTypbl 
°BA3aHO B OCHOBHOM C YCKOpeHHeM ero paCTBOpeHHA, TaK KaK H3MeHeHue mMepe- 
CbINCHHA 3a CUT MOBbILICHHA PaCTBOPHMOCTH MPH 3TOM OYeHb HeE3HayHTe/bHO. 

IIpu uccieqoBpaHHu mpolleccoB crpyKTypooOpa30BaHHA B CyCcreH3HAX MO- 
nmyBoyuoro runca (1) 6plui0 MoKa3aHO, YTO MPH CHAbHOM H3MeMbYeHHH UCXOL- 
HOO BSKYWIeErO MPOUHOCTh CTPyKTypbl TBepAeHHA MafaeT. Dro xe ABMeHHe 
daOoWaeTca B aHHOM cuTyyae. Kak CHJIbHOe H3MeJIbYeHHe HCXOQHOrO BAKY- 
wero, Tak HM OCOGe€HHO MOBBHIMeCHHe TeMMepaTyPbl BbIZbIBAIOT pesKOe yCKOpeHHe 
ero pacrBopenna. [Ip 3TomM B TBepselouleH CYCNeH3HH OTHOCHTeMbHO JObWeE 
COXPaHAIOTCA BbICOKHe MepecbIleHHA, YTO MPHBOAUT K Upe3MepHOMY H3MEIb- 
YeHHIO KPHCTaJJIMKOB, COCTABJIAIOULNX CTPyKTYpy TBepAeHHA, H pesKOMY CHH- 
KeHUIO MpOuHOCTH. 


Kadbeapa KomIOMqHOH XHMHM Tloerymuu10 
MockoBcKoro rocyfapcTBeHHOro yHHBepcurera 15 X 1958 
um. M. B. Jlomouocosa 
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Jlokuayp Akayemun waykK cccP 
1959. Tom 124, Ns 4 


@®HSHYECKAA XHMH; 


Axayemuk AH KasCCP Jl. B. COKOJIbBCKMM u Tr. Wl. 3AKYMBAEBA 


BJIMAHVE FAJIONIOB WIEJIOUHBIX METAJIJIOB HA MEXAHH3M 
KATAJIMTHYECKOFO THAPHPOBAHMA LAK JIOPEKCEHA 


BuiusaHHe comeli Ha CKOPOCTh KaTaIMTM¥eCKOrO THAPHpOBaHHA B pacTBopa 
Mano u3yueHo (!,*). Mp uccieqoBasiH THA pHpoBaHHe WMKMOreKceH a Ha a 
_ Jl@THOM HUKemeBOM KaTasM3aTope (0,3 r) B pacrBopax 0,01;-0,1; 0,5 ulNkK 
KBr u KJ 8 50% sTH10BoM cnupte mpu Temnepatypax 20, 30 u 40°. [na cpaBH 


Puc. 1. Banaue KCI wa rugpHpopanwe wuKsorekcena na Ni-KaTamuszatope 
(0,3 r). Pacrsoputenb 50% osTHnoBbIi cnupr. Ton = 20°. 1—50% cnupt, 


2—0,01N KCl, 8—0,1 N KCl, 4—0,5 N KCl, 5—1 N KCl 
HHA MpOBOAMMCh ONbITEI B 50% sTuJIOBOM cmupTe 6e3 No6aBox. Hapsgy cK 
HeETHKOH MOMIOMeHHA BOLOpOLa usMepsCA MOTeHIMal nMoOpowKoOOOpasHo! 
KaTamu3atopa (*). 

Ha puc. | mpezcrapaenbl KuneTH¥ecKHe M MOTeHIMANbHbIe KPHBbIe, OA 
WeHHbIe TPH THApHpoBawUN WHKMOreKceHa B mpHcyTcTBHH KCl npu 20°. K: 
BUHO H3 PHCyHKa, C YBeMYeHHeM KOHWeHTpalun KCl] ckopocth ragzpupos 
Hus CHMKaetca. [lorentuan KaTaiMsaTopa Ip THApHpoBaHHH WUKsOreKcel 
B 50% cnupte 6e3 06aBoK cMellaeTca B aHOHy1o OOsacTb Ha 90 mp. [lore 
HHaJIbHbIe KPHBbIe B MPHCyTCTBHH BOOaBoK KCl cABuraioTcs B OTpPHaTebHy 
cropony. HeoOxoqumMo OTMeTHTb, 4TO C yBeMYeHHeM KOHWeHTpauun KCl n 
enwe norenuuaia AE ymenpuiaercs. 

Ha puc. 2 npegcraBrenbl KMHeTHYeCKHe UH TMOTeHIWMABHBIE KPHBbIe, MOU 
TeHHbIe MIpH THAPHPOBaHHH WMKIOreKceHa B mpucyTctBuH KBr. Kak Bum 
43 puc. 1 u 2, Bauanue KCl nu KBr nouru OMHHAKOBO; HEKOTOpOe pa3IH4y 


HaOMOLaeTcA JIMINb JWI MOTeHIMAMbHBIX KPHBbIX. OOpaTHMbIi BOROposHI 
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Puc. 2. Bauanue KBr nwa ruypHpopaHwe wHksorekceHa Ha Ni-kKaTamM3aTop e 
(0,3 r).\ Pactsoputenb 50%} aTH0BbIi cnupT. T= 20°. /—50% cnupr, 
2—0,01 N KBr, 3—0,1_N KBr, 4—0,5°N KBr, 5—1 N KBr 


MI MUN 


Puc. 3. Bauanue KJ na rugpuHpopaHve wHkjorekceHa Ha Ni-KaTau3aTope 
(0,3 r). Pactsoputenb 50% 9THJOBbIli CIHpT. Ton = 20°. 1—50% cnupr, 
2—0,01 N KJ, 8—0,1 N KJ, 4—0,5 N KJ, 5-1 N KJ 
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noTeHuMasl B pactBope KCl AA Bcex H3y4eHHbIXx KOHIeHTpauun KCl goctH 
raer 760—770 mB, a B pacrsope KBr on pape 800 Ms. [laqeHve noreHiMal 
AE B TreyeHve peakiuu Ooubille B pacTBope KBr. 

Takum o6pa30M, ruApHpoBaHve WuKJorekceda B MpHCyTCTBHM 06aBo 
KCl u KBr uget mpu Gosmee OTpHuaTebHBIX MOTeHIMalax HM CKOPOCTb PHAPE 
poBaHusd cooTBercTBeHHO majjaeT. [lo-BHJMMOMY, 3TO CBA3aHO C YMeHbINeHHe 
acopOlMH IMKMOreKceHa Ha KaTasIMTH¥YeCKOM MOBePXHOCTH B IPHCyTCTBH 
06aBOK. 

Qaeprud aKTHBALMM peaKkWMH PHApHpOBaHHA WHKMOreKCeHa C yBeMYeHHe 
KOHIeHTpalluu foOaBoK pacter c 2 oO 6 KKaJI/MONb. 

Kak BugHO H3 pic. 3, AoOaBKH KJ eule 6omee pe3KO CHM >Kal0OT CKOPOCT 
PHpHpoBaHHA IWuKMOreKceHa. SaBHCHMOCTb CKOPOCTH THAPMpOBaHHA OT KO 
WeHTpallWH HW MpHpOAs! advoHa CBA3aHa, NO-BHAMMOMY, C 9IKPpaHHpOBaHHe: 
KATANUTHYeCKOH MOBepXHOCTH aHHOHaMM, KOTOpad 3aTpyANAeT alcopOun 
rHpupyemoro BeulecTBa H COOTBeTCTBEHHO YBCJIH4HBAeT KOHILEHTpauuio B 
mopoma. Uem Ooubule KOHIeHTpalluA M padWycC aHHOHa, TEM CHJIbHee OH 9KP 
HMpyeT MOBepXHOCTb KaTasM3aTopa. 

Bennunua norexiuasa KaTaiu3aTopa pacter B pazy 206aBoK: Cl << Br <J 

Vismepeaua pH pa6ounx cpeq moka3aiM, 4¥TO Moce onbiTa pH HeckOJbK 
u3MeHsetca (cm. Ta6. 1), a AMeHHO: B pactBope KCI cpega an 
aB pacrsope KBr u KJ noquenauupaerca. M3menenue pH cpedsi mocule ombit 
OObACHAeTCA, MO-BAMMOMY, H3Me€H€HHeEM B CTPOCHHH ABOHHOTO COA. 


Ta6uauua 1 


O€paTuM, BO- 
Payuye CpoxcTro |Konnentpauua |pH zo onpi-| pH nocae |mopoan. noren- 
AHHOH BA KeSMeKTPO= | ranouna B NV Ta onbita Wad KaTawH- 
HY B KKaJl. 3aTopa B MB 
Gla 1,81 86 Ont 6,8 655 760 
Bis 1,96 84 0,4 6,9 7,8 800 
Ali ee, 76 0,1 inte 8,3 870 


A. H. ®pymxuunm c corp. moKa3aHo (*), 4TO MpH akcopO6uuH KaTHOHO 
M3 HeliTpalbHOro pacTBOpa Ha MOBePXHOCTH 9eKTpOMa pacTBOp NOAKHC 
JIHeTCA, a NIPH afCOpOMHH aHHOHOB MoAuelauMBaerca. 

Ha ocudopaHHu H3MepeHuaA pH MoxKHO Mpeknonarats, uTO B pactBope KC 
Ha MOBEpXHOCTH HHKeNeBOoro KaTaM3aTopa acopOupyercAd KaTHOH KaJlus 
acopOlwHA KaTHOHa 10 KpHBbIM 3apsxKeHuA (*,°) yYBeEMHYHBaeT 9HEPrHtoO CBAS 
alcopOupoBaHHoro BOOpoya Cc KaTaNH3aTOpOM. 

B pactsopax KBr u KJ, HaoSopoT, mpoucxoquT agcopouua anuona (®% 
ANCOpOlUA aHHOHOB Ha OTPHWaTeIbHO 3apsxKeHHOH MOBePXHOCTH elle SOIL 
MOBbIWAeT KATOANbIM MOTeHuHat. [lo-BHquMOMYy, aHHOH OOpa3yer c Ni Qunoal 
B KOTOPOM 3/1eXTpOHHOe OOMAKO aHHOHa CMeueHo K Ni, mosromy agcop6up 
BaHHbIH BOAOpoOA craHoBuTca Oowlee ca60 CBASAHHbIM C KaTaJIMTM4eCKOH MK 
BepxHoctbio (*). Medbuiee 3Hayedue oOpaTHMoro BoXopoguoro norenumMas 
B KBr cBa3aH0, BO NepBbix, ¢ GObuIMM CpoycrBom Br xk 9eKTpoHy 4H, Bi 
BTOPbIX, C erO MeHbUIelH aZcop6uHOHHOH cmoco6HocTDIO. 

f) QdepruaA cBasH axcopOupoBaHHorO BOAOpoka yMeHbUlaeTcA B pay rad 
MOB Cle Ares ete 
Mucrutyt xumMuueckux Ha 
Akajemuu HayK KasCCP 98 Vill 1988 
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PHSHYIECKAA XHMHA 


B. &. WEMAJIOB u B. A. WIJISMMHTOX 


OMPEXEJIEHME 9JIEMEHTAPHbIX KOHCTAHT PEAKLLMM 
OKUCJIEHUA ITHJIBEH30J1IA METOJOM MPEPbIBUCTOrO 
OCBEWEHUS 


(ITpedcmaeaeno axademuxom B, H. Koxdpamoeeoim 11 X 1958) 


CormacHO COBPeMeHHBIM MIpeACTaBJIeHHAM, OKMCAeHHe yrieBOqopoxoB B 
KAKO chase ueT MO WemHOMy MexaHH3My Cc OOpasoBaHvem ruAponepeKucu 
B KayecTBe NepBuYHOrO cTaOMbHOrO mposyKTa oKHceHua (1). IIpu Hesbico- 
KUX TeMMepatypaxX THAponepeKuCbh ABACTCA HM KOHEUHbIM MpOAyKTOM peak- 
UHH. CxeMa peaKUHH B 3TOM Cay4ae UMeeT BHD: 

MuninnpoBanve neni 


O6pa3opanve pagukayos R umm RO,, CKOPOCTb Wj. (I) 
[IpoqouKenne Wenu 


: ke 
R -+ Oz > RO2; (II) 
: Ry * 
RO, a RH = ROH a Ke (II) 
‘O6pbiB wWeny 
- & 
oi ss (IV) 
‘ . ks | HeAKTHBHbIC 
R + RO, —> [ mpoayxter. (V) 
2RO;, > (VI) 


3necb RH — yrmesBogopoy, kK u RO, — aku mM MepeKucubili paqukaubl. 
Sra cxeMa B C/IV4ae JVIMHHbIX WeneH MpHBOAHT K CJleAyIOWleMy BbIpaxkeHHIo 

[JIA CKOPOCTH peakuHH (?): 

4 He ) = wrt (ey2h, (Os)? + 2k-tes tk, [RH] [Oa] + 5%, (RH). (1) 
Ecm KonteHTpaiua kKucmopoya [Oz] qocraTouHO BeJIMKa, TO ypaBHenue (1) 

IpHHuMaeT BUHL: 


d [Os] 1 esha 
dt = wk Re . [RH]. (2) 


B cuyyae KOpOTKHX ene K mpaBol yvacTH (2) Hy2KHO MpHOaBHTb CKOPOCTb 
{HHILMUpOBaHHA @y. 

Ypasnenuve (2) comeprKuT 3 HeM3BeCTHBIX: @,, kg HU kg. CoOTBeTCTBeHHO JIA 
aZ[eJIbHOrO OllpeAe/IeHHA STHX BEJIMYHH HY2KHO UMeTb 3 He3aBHCHMbIX COOT- 
IOIMeGHH A. 

IIpopogA OKHCIeHMe B CTAI[MOHapHbIX YCJIOBHAX OCBeLLeHHA, OObIUHBIMH 
HHETHUCCKHMH MeTOJaMH MOxKHO U3MepuTb 3HaveHHA Ww; H d[O2]/dt w noAyyNTb 
‘aKHM O6pa30M COOTHOIWeHHE Merk y KOHCTaHTaMH ks U ke. J\na pa3yeubHOro 
MIPEeJICHHA STHX KOHCTAHT HCOOXOAMMO HMETb elle OHO He3aBHCHMOe COOT- 
joweHHe. Takoe COOTHOWeHHe MOKHO ObIJIO Obl MOJIYHHTb, H3MepsA KOHICHT- 
auMio payuKasoB RO, ([RO2] = V w;/ko). OguHako B uccaeqyemMoiH peakiiHn 
OHILEHT pallu [RO,] cuJMINKOM Mada, H ee He yflaeTCH H3MepHTb MpsAMbIMH 
feronamu. Ilo ato mpwunHe B Hallet paboTe Avis NOMyYeHHA HeocTatollero 
OOTHOLeHHA TIpHMeHeH CMelMaJIbHbIM MeTO){ — MeTOJ MpePbIBHCTOrO OCBELLeHHA. 
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3 
TeopvaA MeTOJa MpepblBHcTOrO OcBelLeHHA MO, poOHuo ee oper , 4 
C MoMOMbIO TOTO MeTOJIa MOXKHO USMepHTb cpesHee BpeMA ae 1enH, 
uTO TO 2Ke, CpefHee BpeMA 2H3HH paMKaJIOB 7. Ilo onpeyese 


dace [RO»] a the ; 
kg [ROv]? — &e [RO2] 


Yuntpipas, auto k,[RO,]? = w;, HMeeM COOTHOIMIEHHE 
4 


SS R 
V kee; 


43 KOTOporo ky BbIYHCIAeTCH TO H3BECTHBIM 3HAYeHHAM 7 H Wj. heme. | 

Metrowuka npoBefeHHA ONBTOB. CxopocTb peakIt = i 
pAvlacb MO MOrouleHHIo KHcMOpowa B BakKyYMHOH YCTaHOBKe C malice 4 
CKOli peryHpOBKOH aBeHHA HM aBTOMATHYCCKOH 3alIHCblO (cm. puc. 1, ‘| 
j— ucrounuKx cpera, 2, 6— auH3bl, 3, 7— cBeTodHJbTphl, 5 
PerynupoBKa JaBeHHA OCYUIeCTBAANaCb C MOMOMIbIO MAHOMEeTpa 12, aoe | 
KOHTaKTbI k u 1, KOTOpbIe Yepe3 YCHIMTeIb TOKa COCAMHEHBI C SIEKTPOMH3EP 


13 


Puce. 1. Cxema ycTaHOBKH 


11. J\na aBroMaTHyecKOH 3allHCH CKOPOCTH peaKIMH BHYTpH ra30Bol GOroper 
KH 10 HaTAHYyTa IWaTHHOBaA MpOBONOKa, Yepes KOTOPy!O TeyeT TOK TOCTOAH 
HOH cubI. Brrpoget /3 sTOH MpOBOTOKH coeqHHeHbI c SIIII-09. 

B kayecTBe HCTOUHHKAa HCNONb30BaIaCbh pTyTHad JIamna CBJIIII-250, mH 
TaeMasl MOCTOAHHbIM TOKOM. Kak BHHO u3 puc. |, cBer (A>380 mp), mpoxon 
Yepes COOTBETCTBYIONLYIO ONTHYECKy!O CHCTeMy, MajlaeT NapasiebHEIM | 
Ha peakIMOHHOH cocy 9 (o6bem 5,5 cm’), pacmouoxKeHHBIt B Tepmocrate 8 
Jl mpepbiBaHHuaA cBeTa NpHMeHsAICA WucK 4 c mpopesamu (OTHOMIeHHE cBeTO 
BOrO TIpOMexKyTKa kK TeMHOBOMy | : 3). J]HTeNbHOCTb cBeTOBOrO MMMYuIbCé 
MOrla H3MeHATBCA B mpezenax or 0,002 yo 10 cex. IIpu nposegenun ont 
peaKIMOHHbIN COcy], BCTPAXUBaJICA B HalpaBsIeHHH MyyKa cBeTa Cc yacTOTO! 
~8 wnk10B B cekyHyy. Ipu Tako uacrore quddby3ua KHCIOpOa B KUAKYK 
(pasy He JIMMHTHpOBala peakUWH. OTuNGeH30N OUHMaIcH BCTPAXHBaHUe? 
c 5% ojleyMoM, 3aTemM c MeraOucy/IbpUTOM HaTpHA, Mocse yero MHOroKpaTH 
MpOMbIBaJICA BOMOH, CYHIMJICH MeTaJWIM4eCKUM HaTpHeM HM Meperoussica mpl 
15 mM. JI onpeqeneHua CKOpOCTH MHHILHUpOBaHHA HCMOMb30BaNHCh HHT 
OMTOPHI: 4-H B-HaTONb! MapKH 4. 1. a. CencnOumusaTOpoM cy2KUA aHTpaxHHO! 
Mapku X. 4. KOHIeHTpallua aHTpaxHHoHa B 9aTuGeH3one 1,4-10°* mon/n 
IIpu Takoli KOHWeHTpaltun mormomjamoch MeHee 9% Nafaroulero cBera. Onl 
TbI MIPpOBOMMIMCb MpH Po, = laTM. B MHTepBane Temnepatyp 0 — 90° 
InyOuna mpespamenua stu6eH30na He npeBbtitana 0,5%. B OTCYTCTBU 
CeHCHOMMM3aTOpa CKOPOCTh (POTOXHMUMYeCKOl peakUMH 6N3Ka K HYJI10. 

Onpeheneuune cKopocrtu HMHHWAHNPOBAHHA. B pu 


CYTCTBHM MHrHOuTOpa, pearupyrolero c paquKasnom ROs, B cxemy Ipottecc 
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KHCJICHHA JOMOJIHHT@JIBHO BBOJUTCH peakla 


RO, + B 3 ru6enp pawukauia. (VII) 
| CkopocTb MHrvOupoBaHHoli peaknuu NpH MOCTATOUHOH OObIIOH KOH- 
@HTpallunH HHrHOUTOpa 
d[Oz] _ ks[RH]\ 

ae =e aay) (4) 
Ae [B] — konuentpausa unru6uropa. 
| Us (4) suguo, uto dlO2]/dt auHeino saBucurt or 1/[B]. B npegene npu 1/[B]=0 
pOslidt =w;. IlonyyeHHaad B onbirax s3aBucumoctp d[Oe]/dt or 1/[B] 
“‘puBpeseHa Ha puc. 2. Kak BUAHO H3 
/uCyHKa, 3aBHCHMOCcTb (4) WoctaTou- = “a//7-ce#k 
‘O XOpOWO BEINOMHAeTCA. Tor dakT, 
‘TO IIpxAMble JIA JBYX HHrHOUTOpOB 
(PH PaSHbIxX TeMMepaTypax CXOMATCA 
; OJHOH TOUKe, CBHeTebCTBYeT, 
(TO WOOaBKH 9STHX HHFHOUTOPOB He 
(3MeHAIOT CaMOH CKOPOCTH HHHIMH- 
)OBAHHA * WH UTO CKOPOCTh HHHIHH- 
)OBAHHA HE 3aBMCHT OT TemMepaTy- 7; 4 6 BL sg*(y/mone) 
bl. (4) 
IlocmeqHee O6cTOATeIbCTBO ObIIO Puc. 2. SaBHcHMocTb HauamnbHo® ckopoctu 
ICNOJIb30BaHO JIA MpAMOrO H3Mepe- PeaKUMH KOT KOHMeHTpaluM HArMOuTOpa Jf — 
IMA BeNMUHHDI w;. Bowia usMepena 3a-  P HAbtot, 7032 — anapron, 70°; 3 — 

d B-HadTo,*29 

3HCHMOCTb CKOPOCTH peaKIHH OT TeM- 
lepatypbl (puc. 3). Ilo xoxy nouyuex- 
10H KPHBOM BUAHO, YTONPH AOcTaTOUHOHU3KUXTeMMepatypax (S—15°) cKopocTb 
)eaKI[MM OT TemMepaTypbl He 3aBucuT. B sro OOaCTH TeMllepaTyp WvIMHa IenH 
WIM3Ka K HYJIO H d(Oz2|/dt = w;. He3aBucHMocTb OT TeMMepaTyPpbl BeJIMUHHDI 


mol fa Cek 082 3 
30 f 
a | 
ne ry 0.36 
ry y 
SS > 
0 : 
2 40) «80 «O° Be A pete ueere, Cal, Mas 
Puc. 3. SapHcuMocTb CKOpOocTH pe- Puc. 4. OnmpeqemeHne BpeMeHH 2KH3HH payH- 
aKIHH OT TeMIepary pb Kanon RO2z. Toukn — 9KCNepHMeHTaJIbHbIe 


JaHuble mpH 70°; wITpHxXaMH Java TeopeTH- 
yecKad Kpipad Wa t= 0,13 cek. 


y; OObACHACTCA TEM, UTO B Hallleli paOore MpHMeHAMOCb (POTOXHMHYECKOe HHH- 
(MMpOBaHve. ONbITbI NOKa3aJIH, YTO 3HaYeHHs W;, MOJILyYeCHHbIe HHTHOHTOPHBIM 
[(eETOJIOM H H3 3aBHCHMOCTH CKOPOCTH peakI{MH OT TeMMepaTYyPbI, MpakTHYeCKH 
opnanawr. B jlaibHelilliem CKOpOCTb HHHILMUpOBaHHA OMIpeleAaCb BTOPBIM 
[eTOJIOM, TAK KaK OH [IPH MeHbUIeH 3aTpaTe BPeCMeHH JaeT Ooulee TOUHBIE pe- 


YIbTaTbl. 


* JlaHHbI MeTO OMpeesIeHHA W, ONHCAH B pa6orte (*). 
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Onpehedenue BpeMeHH KUSHH TEPe KUCH x* pawl 
kaaos. Ha puc. 4 mpupeseHa OfHa H3 KPHBBIX, MOMYYCHHbIX MCTOAOM MIpy 
PbIBMCTOrO OCBeILeCHHA. ITA KPHBaw W300paxKaeT 3aBHCHMOCTbh W/Wy OT Ig} 
re W—CKOpOCTbh peaKIHH MPH MpepbIBHCTOM OCBEULCHHH, Wy — CKOPOCH 
peaKIluH MPH HempepbIBHOM OCBeLeHHH HA — ]\IMTEbHOCTb CBCTOBOFO MMI, f 
ca B CeKyHfax. TeopeTuueckan KpHBad JA tT = 0,13 cek. nocTpoeHa M0 Tak 
AMUHBIM JaHHbIM (*). Kak BHAHO H3 PHCYHKa, 9KCNePHMCHTaJIbHbIe TOUKH mt 
CTaTOUHO XOPOWIO OKaTCA Ha TeOpt 


THYeCKYy!IO KPHBYW. 


Talowi rina) 


| 
| 
| 
| 


V3 cootHomenua (3) cnenyer, ¥ 
Oo w,-10°, (w, —w.)xX tees } 
; d ° Vw, < { 
G Mow ; Mom |t, CeK. i A 7 ees eeaaaget 
5 | J: CEK 2M *y-CeK g V 2%; V ke 
al 
pw JaHHolt Temmepatype. SHaveHHa BP 
70 |. 2,63 41,4 |0,148| 2,2 pH A T patyp | 
1,98 Gi Grey 0, 142/025 0 Munn t/ Wi, NOyYeHHbIe MpH pa 
2,48 11,0 |0,139) 2,2 HbIX W; WH QByX Temmepatypax (70 
OO; i mgnd4 24-5. 0 eiae Iie 1.9 90°) mpuBeyzeHb! B Tabu. |. 
2,24 25,0 |0,143) 2,4 V3 Ta6mMubl BAKO, TO BIpeyen 
6,45 6.4 |0,574| 2,2 


OWMOOK ONbITa KOHCTaHTa ke npHu 70 
90° uMeeT OHY HM TY Ke BeuMUHH] 
Tlostomy B JjasibHefilleM IpHHHMaeTCA, YTO 9HEPrHA AKTMBALWMH peakKUMU PeKO} 
6uHauHH E, = 0 

Tlo cpemuemy 3Ha4eHHIO KOHCTaHTHI k, HM MO H3MepeHHbIM 3HayeHHAM d[Ob]/ 
Ip pa3HbIxX TeMMepaTypax OmpeseeHa KOHCTaHTa CKOpocTH ks m0 opmysie (2 
a 3aTem 43 (4) — 3HayeHHe Rk, WA &- Hu B-HadTOuOB: | 


kg = 1,2-10-18e—11400/2T ey3/cex, 

ke = 3,6-10-14cm3/cex, 

k, = 3,5-10 e—7900/RT cy? /cek (qua B-Hadtosa ), 
k, = 8,3-10—8em3/cex (qua «-Hadbroma npu 70°). 


M3 o6uux cooOpaxkeHH MOXKHO OMKUAaTb, TO PeaKUHOHHaA cMocoOHOC: 
pa3sMYHbIX pawquKkaos R—OW—O.- He JO KHa CHIbHO 3aBHCeTb OT Mpupos 
yrieBOqHOrO pagukasia R, MOCKOJIbKY OH yaJieH OT MeCTa CBOGOHOM BasleH 
noctu. J\elicrpureJIbHO, ConocTaBeHHe sHayeHHii KOHCTaHT kg, MOJIYueHHE 
pa3HbIMH aBTOpaMH, NMOKa3bIBaeT, UTO OHH JIA OOJbIIMHCTBa yrueBozopox 
pa3sIMUaloTCA CpaBHHTeJIbHO MaJIO. SHaueHHA ke JA STHNGeHSOa HM TeTpaJ 
Ha (*) mpakTuuecku cosmayaior. Jlna psaqa HenpesembHBIX yrsieBoqopol 
KOHcTaHTa k, Ha |—1,5 mopsqka Mmenbile (°). Mckniouenve cocraBan 
KyMow (°) (Re = 6,6-10°27 cm3/cex). 

B smurepatype OTCyTCTBYIOT 3HaYeHHA KOHCTaHTHI k, a a-u B-HacToso 
Ifo qaHHbiIM pa6orbr (4) MbI BoruMcTHIN k, Ana peakuun B-Hadtoma c nep 
KMCHBIM pafMKaJIOM TeTpaMHa k, = 3,3-107)7 em’/cek (npu 25°). To nat 
AavHbIM Js STHIOeH30Na Ry, = 0,6-10°1? (npu 25°), tak uro pa3iMuHe B KO 
CTaHTax ky Takxke HeBeJINKO. 


Wucrntyt xvmuyeckoll u3nKku Ilocrynuaio 
Axayemun Hayx CCCP 20 IX 1958 
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Hokuann Akagemun unayr CCCP 
1959. Tom 124, Ni 4 


XHMHIECKAA TEXHOJICTHA 
ee Ot eee 


M. C. MOJEJIb 


PEHTTEHOrPA®HYUECKOE HCCJIENOBAHME OKHCJIOB THTAHA 
B THTAHOBBIX WJIAKAX 


(ITpedcmaeaeno axademuxom H. I]. Bapdureim 4 X 1958) 


Jina ycTaHopsenua daso0poro cocTaBa THTAaHCOsepxKallNx ILaKOB OBIWO- 
(POBeENeHO PeHTTeHOrpaduyeckoe UCCIeOBAHHe MPOMbILWWICHHbIX WakoB Hu 
(OMOOHEIX HM NO COCcTaBYy CHHTeTHYeCKUX OOpasoB *, 

Tlocnequve mpesctanisiu cool cnmaBbl OKuCHHIX cucTem: MgO —- TiOs, 
*eO — TiOz, CaO — TiOe, AlezOs— TiOs, MgO — CaO — TiQe, FeO — 
AgO — AleOzs — TiOe, CaO — TiOe — SiOe, CaO — TiOe — Si02 — AlsOs, 
bINABJICHHbI€ B BOCCTAHOBHTEJIbHbIX YCOBHAX, BCIeNCTRHe ero HX Pa3soBbll 
OcTaB He OTBeua] PABHOBeCHbIM JMarpaMMaM COCTOSHHA. 

Hapsyy c XHMHYNCCKHMH COe@AHHEHHAMH, XapaKTePHbIMH [WIA PaBHOBeCHbIX 
MCTe€M, B MPOMBILWJICHHbIX WwlakaX WH B HMHMTHPYtOlllMxX HX CcocTaB CHHTeTHYe- 
KUX OOpasax (CHHTeTHYeCKHX UWWaKaXx) MPHCYTCTBY!IOT HH3IIME OKHCJIbI TH- 
aHa. OT coqepxkaHusA HU MPMPOsbI MOcNeMHUX 3aBHCAT TeXHONMOrUuUeCKHe CBOII- 
TBa WaKOB, EM MU OMpelemAeTCH HECOXOAMMOCTh H3YYeHHA 3aKOHOMePHOCTeH 
OpasoBaHHA 9THX OKUCJIOB B Pa3NHYHbIX WVIaKOBbIX CHCTeMaXx. 

B cBx3H C NOCcTaBJICHHOH 3aqauelH B HaCTOAMLeH paOoTe JaeTcA xXapakv7epH- 
THKA HU3UIMX OKHCOB THTaHa, OOpasyroulUxcA B WWakaX B 3aBHCMMOCTH OT 
OCTaBa CHCTeMbI M CTeMe€HH BOCCTAaHOBJICHHA MPH WiaBke, a MpHcyTcrByroulHe 
, WwiakaX XHMMYECKHE COCAMHEHHA, OTBeUAIOWLMe PaBHOBeCHbIM JMarpaMMam 
OCTOAHHA, He omNcbiBaloTca. B pe3yabTaTe HCCeOBaHUA YCTaHOBJIeHO, 4TO 
0 BCEX H3VYEHHbIX WWIaKOBbIX CHCTCMAX, BbIIWJIABJICHHbIX B CHJIbHO BOCCTaHO- 
ATEJIDHBIX YCJIOBHAX, HaOulOaeTcA OOpasoBahHve XOPOWIO H3BECTHbIX MOHpH- 
aun TiO (crpyktypa Tuna NaCl) u TieOs (crpyKTypa Tuna « = AleQOs). 

Tipu G6onee ymMepeHHOM BOCCTaHOBJICHHH B WWiakax OOpa3yetcA OKHCEIL 
isOs. Jina Hero H3BeCTHbI WBe MOLMUKAaLHU, NpHyeM, NO JaHHbIM HacToAMel 
adOTbI, OOpa3s0BaHHe TOH HIM HHO MOpMbI STOTO OKUCIa 3aBHCHT OT cOcTaBa 
HCTeMBI. 

Mogudukauusa TisOs, aHocoput (1), o6pasyerca B cucremax MgO —TiOg», 
*eO—TiOz, AlzOs — TiOz, MgO — CaO — TiOz,, FeO — MgO — AlzOs — 
iO2, CaO — TiOz — SiOz — Al,QOs. 

Tipu Toti 2e cTeneHu BOCccTaHOBMeHUA B CucTemMax CaO — TiOz u CaO — 
jO2 — SiOz o6pa3yetcs Apyran mMoguduKauusa TisOs, HeH3MeHHO mMovlyyalo- 
lasca B cucreme TiO — TiOz npu BoccTraHoBneHHu TiO (?%*). 

Jlanpuetiniee yMeHbIeHHe CTeMeHH BOCCTAHOBJEHNA IPH MlaBKe yKa3aH- 
BIX cuctem (CaO — TiOz, CaO — TiOz — SiOz, TiO — TiOz) mpuBoguT k 
Opasopanuro oKcucna TisO1u (TixOs -47iO2) u Aamee K o6pa30BaHulo TBep- 
bIX paCTBOPOB Ha OcHOBe pyTHwa (TiOz). B wiaKOBbIx CHCTeMax, COJep7Kalllx 
HocopuT (MgO — TiOe u Bce ocTayIbHble), NpH YMeHbIWeHMN CTeMeHH BOCCTAa- 
OBJIeHHA OKUCes TisO11 He OOpa3yeTcaA, a HapAy C AHOCOBHTOM NOAB/AeTCA 
yTu (usu TBepAble pacTBOpb! Ha ero OCHOBE). 


* Pa6oTa ABASeTCA UaCTbIO KOMMVJI€KCHOrO HCCAEOBAHHA THTAHOBbIX LIIaKOB, MPOBOLH- 
oro B Muctutyte metannmypruw AH CCCP. Ulaaku usyueHHblx CiCTeM ObIIH CHHTC3H pOBaHbl 
. B. Jimurposcxum, T. ll. Yxouonoli, U. A. Kapasuubim. Munepasioruyeckoe uccvlesqoBaHHe 
popogusoch A. B. Pygnesoli u T. 1. Mavpiiuesoi. 

887 


M13 npuBeqeHHoro culefyeT, 4TO B 34BMCHMOCTH OT CTEMeHH BOCCTAHOBJICHHY 
IPH IWlaBKe THTAHOBBIX UWWIaKOB (pasOBblli COCTaB OKHCJIOB MOXKET H3MCHATHCH 
pa3/IHYHbIM OOpas0M B 3aBMCHMOCTH OT XHMHYeECKOFO COCTaBa CHCTeMbI, B CBA3 
C 4M HCCeMOBAHHbIe WWIaKOBbIe CHCTeMbI MOryT ObITb pasOuTbI Ha Be rpyrtsl| 

1. B cucremax CaO — TiOz, CaO —-TiOz — SiOz, TiO — TiOz, He co} 
jlep2KalllMX HOHOB, CIOCOOHBIX 3aMellaTb Ti’? u Ti*’, pH yMeHbIeHHH cTeneH 
BOCCTaHOBJICHHA COCTaB OKHCJIOB MeHAeTCA IO CXeMe: 


TiO — TiO + TisO3 —> TizO3 —> TigOs 4- Tis0s —> Tis0s > TigOs-F 
B TB TB : 


TB TB. TB. : 5 2-A 2-H 2 
pacts. pactTB. pacts. pacts. pacts. MOgHO. MOH. MOZHO. 
+ TigQy3— TigQu1 a TiO, — TiO, 
TB. pyTHa 
pacTB 


Oxucsbl THTaHa, MpesCTaBJeHHbIe B STOM PAY, OOpasyi0T TBepfble PacTBOPEy 
Kak c Ti, Tak wH c O (myTeM BHepeHHa HM BbIUMTaHHA cooTBeTcTsyIOuNH} 
aTOMOB), MMeIOUlMe 3HauMTesbHyIO npoTmKeHHocTb y TiO, Ti,O; u TiOds} 
Ta TisO; 4 TigOy, TpaHHibl OAHOPOAHOCTH He YCTAHOBJICHEI. | 

2. B cucremax Bropoi rpynmpt: MgO — TiO:, FeO — TiOg, Al,O3 — TiOs} 
MgO — CaO — TiO,, FeO — MgO — Al,O; —TiO;, CaO — TiO, — SiO, 
Al,O3 v3MeHeHHe dbas0BOro COCTaBa OKHCJIOB C YMeHbIIeHHeM CTeNeHH BOCCTA} 
HOBJICHHA MPOHCXOHT HHaye — NO pay: 


TiO =>. Ti,O3 —> Ti2Os aL TisO5 =< Tis05 Ce ne TigOs + TiO, => TiO, 
TB. pacTB. TB. pacTB, TB.paCTB, A@HOCOBHT aHOCOBHT AHOCOBHT pyTHs pyTHa 
(TB. pacTB.) (Tp. pacTB.) (TB. pacTB.) (TB. pacTB) 


YTO ABJIACTCA CJICQCTBHEM MpHCYTCTBHA B YKa3aHHbIX CHCTeMaX XOTHA Obl OFHOT 
YOHa, CHOCOOHOTO 3aMelaTb JIBYXBaJIeHTHBI€E H TPeXBaJICHTHbIe HWOHbI THTAaH; 
(Mg?*, Fe?*, Fe3*, Al®"). B cucremax 9Tof rpynnbl Ha OCHOBE OKHCHBIX (pa. 
MpOHCXOAMT OOpasoBaHHe TBePAbIX PpacTBOPOB 3aMellleHHA. PesysbTaTOM 93TOr: 
Mpouecca sBJIAeTCH OOpasoBaHve HeMpepbiBHOrO pxJja TBePAbIX paCTBOpPO! 
mMexkly *TigQ3 HW MHHepaslaMH rpynnbl wibMeHHTa (FeO-TiO,, MgO- TiO, 
MnO-TiQgs) (°) mw MHHepasioB rpynmbl anocoBnta c obmreH dopmysol (7) 


m{(Ti, Al, Fe),Og-TiO,]-n [(Ti, Fe, Mg) O-2 Tig], 


ABJIAIOUMXCA OCHOBHBIMH (ba30BbIMH COCTABJIAIOUIMMH THTAaHOBbIX ILNWJIaKOB} 

OcraHaBJIMBasich Ha YCJIOBHAX OOpasOBaHHA aHOCOBHTa Kak MOyudHKalMH 
oxucta TisOs, cleqyerT OTMeETHTb, 4YTO ero cTPyKTypa Oba ONpegenena (| 
Ha BbINCCHHbIX H3 MPOMbIMVIeHHOrO WWlaka KPHCTaWIax, COMepKallUX 3HayH | 
T@JIbHbIe KONHYeCTBa MmpuMeceli Mg, Fe u Al (npuBec mpuH mpokamuBaHHH Jd 
TiOz cocraBassI ~3% BMecTo paccunTaHHEIx 7,14% mpupeca aA nepexogd 
TisOs + TiOs). 

B nocmexyroulux HCCeqOBaHUAX IPH 3aKkaJIKe H3 KHAKOTO cocTrosHUsA pac} 
(WlaBa cocTapa TisOs BO Bcex ciyuadx Oblla MoOyyeHa Apyraa moyupuKannsy 
TisOs c 6uIM3KUM K TeopeTH¥ecKOMy MIpHBeCOM MpH MpokaHBaHHH, npHyeM 
Ha PeHTreHorpaMMax HM lWuIMpax OHOasHbIx OOpasoB HAKaKHX MpH3HaKoH 
(basoBbIX MpeBpalleHHH OOHapy2xKeHO He Obwio. 

IloryueHnble JaHHble 3aTpyHAIOT paccMoTpeHHe aHOCOBHTa B KauyecTBA 
BbICOKOTeMNepaTypHOH MOAMuKaLMH OKUcIa TisOs5, KakOBOli OH cuNTasIcs 
panee ('). Bowlee BeposATHBIM KaxKeTCA, UTO OH BOObIIe He o6pa3yerca B BOK 
HOH cucteme TiO — TiOz Hu mpu Kakux TemnepaTypax. Bo3MoxkHO, TO CTpyK} 
TyPa aHOCOBHTa CTaHOBHTCA YCTOHYMBOH JIMUIb pH OOpas0BaHHu TBepbIy 
PacTBOPpOB —B TPOHHbIX cucremax TiO — MgO — TiOz, TiO — FeO — TiOs} 
TizOs — AlzOs — TiOz u um mogo6HbIx, rae oOpasyioTcA H3OMOpPdHble aHoco 
BUTY (*) mM JatoujMe Mexny co6oit HeMPepbIBHBIe PALI TBEPAbIX pacTBopos (® 
YCTOHYMBbIe CoeqMHeHHuA MgO -2TiOz, FeO-2TiO,, AleOs- TiQr. 
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<Bonpoc o CyUleCTBOBaHHH B ABOHHOK cucteme TiO — TiOz oxucna co CTpyK- 
(OH aHOCOBHTa MOxeT ObITb, OZHAKO, PelleH OKOHYATeIbHO JIMUIb MyTeM 
BeeHHA CbeEMKH peHTreHorpaMM MpH BbICOKHX TeMMepatypax. 


» Mucraryt MeTaslypruv uM. A. A. Baiikosa Tloctynuao 
i Akajemuu HayxK CCCP 29 1X 1958 
| 


UHTHPOBAHHASA JIMTEPATYPA 


}1 A.A. Pycakos, [.C. Kaauos, Tp. Mucr. kpucrannorpapuu AH CCCP, pz. 9 
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TEOJOrE 
K. fT. BOAHOBCKMA-KPHFEP 


K BOMPOCY O TEKTOHHYECKOM CBJIMDKEHHH PALM 
(IIpedcmaeaeno axademuxom H. M. Cmpaxosoim 11 X 1958) 


CiryuaH TeKTOHMYeCKOrO COIM2KeHHA PaSHOPOAHEIX Callul OMHOBOspaW 
HbIX OCaXKOB W3aBHa MIpHBseKasHM BHUMaHHe reosoroB. B reosornueckt 
Hayke rocnoycTBoBaslO MpekcTaBseHne, YTO (PaKUMM OTJOMKCHHH, B oco6eH 
CTH eCIM peub eT O MOCTATOUHO MOMIHbIX TOJIUaX, AOMKHbI HSMCHATHCA 
TOPH3OHTa/IbHOM HampaBJIeHHH TaBHO M MocTeleHHO. Orcioqa, ecTecTBeH 
BbITeKaeT BbIBOJ, UTO ECM MbI HaOOAeM B HemocpeJCTBeEHHOM COCeJCT 
pasfeeHHble TCKTOHHYCCKHM IUBOM Be OHOBOSpaCTHbie, HO harap} 
pe3kO pa3sIMUHble TOVJIUM, TO, CTaIO ObITb, HMee€T MeCTO 3HaYHTeMbHOe Me} 
MeLICHHe B TOPH3OHTaIbHOM HampaBJIeHHH, MOMOrHH HalBur, Oularoflapa 1) 
TOPOMY MIpHBeeHbI B COMNPHKOCHOBeHHe HasBaHHble TOJUH WM KOTOpbIM me 
KPbITbI BCe MpOMexKyTOUHbIe, Mepexoquble alluu. | 

Tlosromy sBHe3amHyo cMeHy (halHH mpuH TMepexoge ywepes TeKTOHHYUeCK 
WIOB OObIMHO MpHHATO pacCMaTPHBaTb, KaK «BayKHeHUIMH» KOCBeHHBIM Kf} 
TepHi WappbaxKa WIM HaBura, BbISbIBAIOW[erO OOJIbUIOe TOPH3OHTAaJIbH 
cmeureHue ('). 

B HacToalleH CTaTbe aBTOP CTPeMHTCA MOKa3aTb, YTO MpHMeHeHHe BO BC 
cilyy¥aaxX 3TOFO IIMpOKO pacmpocTpaHeHHOro IpecTaBJIeHHA MOXKET OKa3aTb 
OWMOOUHbIM HM YTO TEKTOHMYeCKOe COIMKeHHe Cally MOKeT BOZHUKATH HU Nj 
HeOOJIbINHX FOPH3OHTAJIbHbIX MepeMeuleHHAX. 

TekToHuyeckHe COIMKeHHUA (alu HaOsrOaloTCH B TeOCHHKJIMHaJIbH 
o6acTax, re OoubwueH YacTbiIO [WIA KaxKJOrO yYacTKa MOXKHO OTUETIIMBO YC1 
HOBUTh OOuLee HalpaBeHHe ABHXKCHHA MaCC BO BpeMA CKJaqKOOOpa3s0BaHtl 
QTa BepreHTHOCTb, OHOCTOPOHHAA HalpaBeHHOCTh BCeX TeEKTOHHYECK| 
3JIEMCHTOB, ABJIAeETCA HavOoulee XapaKTepHOH YepTOH CKJIaqyaTOCTH B ‘reocH 
KJIMHaIAX WH TOBOPHT O MpeoOsaarouleM WIA WaHHOro yuacTKa TeyeHHU Mé 
BO BpeMA Mpollecca CKlafqyaTOCTH B KaKytO-JIHOO OJHY CTOpOHy. | 

Kak W3BeCTHO, JO CHX MOP MbI 3Ha€M OUCH MaJIO O PeaJIbHbIX YCOBUA 
B KOTOPBIX IPpOHCXOAHT OOpasoBanne ckaquaTocTH. Bo BcaKOM cJlyyae, Hall 
4He CKaOK CBHeTeIBCTBYeT, C OHO CTOPOHbI, O MOWIHOCTH CTPeCccoB HU F 
MpsKeHHH WM, C Apyrov,— oO mWwacTHYeCKOM COCTOAHHH, B KOTOPOM MOP; 
HaxOJMJIMCb B Mpolecce CKJaqkooOpasopaHua. HecomHeHHO, 4TO MOry4 
CTpecCbl BOSHHKaJIH He Cpa3y; OHH He ObWIM MpHOXeHbI K MOpoaM B BH 
TONKA WH yapa. Bce ropopuT O TOM, YTO OHH HapacTasM nocTeneHHO, BC 
pactaad WH YBeJIHYHBaACb B CBOCM 3HAaYeHHH, BepOATHO, B TeYeHHe THICAUeeTL 

OTH COOOpaxKeHUNA MOSBOUIAIOT MPeAMOMORKUTh ciekyoulee OOBACHEHHE BC 
HMKHOBCHHA HEKOTOPHIX HaJBHTOB H COM KeHHA (pani. 

Pa3Hbiii BelllecTBeHHbIH COCTaB OTIOXeHHH, HX pa3JIMUHBIe cTpyKTypa 
TeKCTypa JaloT OCHOBaHHe NOaraTb, YTO OHH B pa3sHoe BpeMA OcTHradH TW 
CTHYCCKOTO COCTOAHHA; B TO BPeMA KaK OHH, GoNee YCTOHYMBHIe, elle OCTAI 
JIMCb TBEPAbIMH HW HeMOBHXKHBIMM, Apyrve yxe CTaHOBHJIHCbh MWilacCTHUHbI 
HM HauMHasM NowBepraThesdA CkKsMaqyaToH epopmaliuu. 

OTO XOpollo HWNOCTpUpyercsa Kak ABJICHHAMH MeKOrFO Maclluira6a,— Ké 
HallpHMep, PasHbIM NMOBeACHHeM Pa3JIMYHHIX TasleK pH pasBa/bleBaHuN KC 
PIOMepaTOB,— Tak HM IWMPOKO pacipocTpaHeHHbIM ABJIeHHeM J\McrapMOHHYH 
CKlatuaToctH. [Ip pasBasblleBaHHH KOHTIOMepaTOB MOXxKHO HaGsofath, » 
B TO BpeMA Kak TaIbKH MIOTHBIX MOPO (KHbHOrO KBaplla, KBapwuTa, ry 
HuTa) COXpaHsAIOT CBOIO OKPyrly!o WIM SJJIMMCOHAHyIO (POpMy, TasbKu Gol 
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WATKHX MOPOM (PIMHUCTHIX CaHes) Mpespaulaiores B TOHKUe, H30rHyTbIe 
IOMOCKH HM H3BUBAaIOUIMeCA BOKPy MAOTHBIX TrasekK JeHTOUKH mM aA3braKH (2) 
JueBu HO, STOT 2Ke M€XaHH3M MOKeT ObITb NIPHBJICYeH JIA OObACHEHHA ABJIE- 
iM Tropasyo Oonee kpynHoro macuira6a, B uacTHOCTH sBIeHHi qWucrapMoHuH 


A HaBuros. 


B camMoM fleyle, ec MpeactapuTh ce6e, uTO m0 Gob; MOBEpXHOCTH CO- 
IpHKacalMCh Apyr C APyrOM pasuMuHbIe MO MexaHHyeCKHM CBOliCTBaM TOMI 
(Kak, HallpHMep, MeCuaHHKM WIM M3BECTHAKM, C OJHOM CTOHOHBI, HU. riHHUCTHIe 
caHibl —C¢ pyro), To cmekyer AyMaTb, uTO CaHIbl HauMHamM CMHHATBCA 
8B CKaqKM TopasqoO paHbiie. ITO HeEMHHYeMO BMeKIO 3a COOOl pasBuTHe ANC- 
apMOHHYHOH CKJayaTOCTH, a MOBepXHOCTb COMPHKOCHOBeHUA JBYX yKa3aH- 
HbIX Pa3HOPOAHHIX TOU CTaHOBHJIACb MOBeEpXHOCTbIO CpbIBa, a 3aTeM — M10- 
BEPXHOCTbIO CKOJbAKeHUA OAHOK TOMA NO Apyroli. 

_ Byger ecrecrpeHHo npegnonoxuTh, yTO Mpu ampHelimem Hapacranun 
CTpeccoB HM HampaAxKeHHH, KOrfa OHOCTOpOHHee ABHXKeHHe Macc HauWHaer 
paspelaTbcsa B OOpa3s0BaHHN HaBHTOB, 39TH TOTOBbIe MOBepXHOCTH, MO KOTO- 
PHIM CKOJIbAKEHHE MPOHCXOAMIO ye B Havae CkNaqKooOpasoBpaHua, OyAyT 
WCNONb30BaHbI, B MepBy!lO OYepeAb, Kak OCMaGJEHHbIC 30HbI, WIA Cco3sqaHna 
HaJBHrOBbIX NOBepxHoctTeli. 

PaccMOTPpHM, B KaKHX peaJIbHbIX YCJIOBHAX MOFyT BO3HUKaTb CTBIKH 3Ha- 

YMTEIbHBIX TOM, PallWasibHO MH MeXaHH4eCKH OTMMUHDIX. 
_ GHAaYHTeIbHYIO pOlb B Jee COMKeHUA pasHOpOsHbIX (haunt MoryT urpaTD 
TULyOHHHbIe pasJlOMbl, CYWIECTBOBAHHe KOTOpPbIX B TeOCHHKJMHAJIbHBIX O6vIa- 
CTAX OOOCHOBAaHO HefaBHO TpyyaMu coBeTcKux reoorop. Kak H3BeCcTHO, 
ued O IvlyOMHHbIX pa3IOMaxX MIpHBJeKaeTCA AA OObACHCHUA BbILep»%KaH- 
HOCTH B TeYeHHE JVIMTeIbHOTO BPeMeCHH pa3sIHUHbIx (ballMaIbHBIX OOcTa- 
HOBOK B JBYX COCeJHHX OONaCTAX WM pervoHadbHO BbITAHYTbIX MoOm0Cax 
B Tipeflesax reOCHHKJIMHaJIbHbIX OOsacTeH. B JaHHOM cyuae Cosqalorca TaKHe 
yYCJIOBHA, YTO Ha 3HAYMTEJIbHOM MIpOTAXKCHHH COMpHKacalworcn pyr c Apyrom 
MeXaHHyeCcKH pa3JIMYHble MpH3MbI OCaQKOB, YTO MOXKeT MpHBeCTH BO BpPeMsA 
o6pa30BaHHA CKafuaTOCTH K CpbIBY H FOPH30HTaJIbHOMy MepemeuleHuto. [Jo- 
BHAHUMOMY, HMCHHO 9THM Me€XaHH3MOM MOXKHO OObACHHTH TOT (bakT, YTO ruy- 
OVHHbIC pa3sJIOMbl Tak UaCTO COMPOBOXKAAalOTCA HAABMFOBbIMH SABJIGHHAMU B 
BepXHeM CTPYKTYPHOM 9Taxke. 

Mo>KHO BbICKa3aTb NPeANOMOReHHEe, YTO B THY HEKOTOPbIX 3HAUNTEJIbHbIX 
HaJBHroB OCTaJIMCb HMeIOWIMeCA B rviyOMHe TPeLMHbI TyIyYOHHHbIX pa3JIOMOB, 
MepeKpbITble B HaCTOAUee BPCMA HaABHHYTbIMH MaccaMH. MbI BuAMM, UTO B faH- 
HOM cylyuae COM KeHHe alHH BbIsBaHO He HaJBHrOM — OHO CyYIlecTBOBaJO 
M fo Hero. Pe3kne dalivaJibHble OTJMYHA COMpMKacaloluluxcaA NO JMHHH Ha- 
JBUTa OMHOBOSPacTHbIX OTJOXKCHHH, KOTOPbIe MOFYT B 3TOM C/ly4ae OXBAaTbIBaTh 
SHAUHTEJIbHbIe 10 BOSPacTHOMY AHana30Hy TOJILH OCAKOB, He CTOAT 3]eCb B 3a- 
BUCHMOCTH OT pa3Mepa TOPH3O0HTaJIbHoro MepememleHuaA moO HagBury. Topu- 
30HTaIbHOe MepeMellleHHe MOKeT ObITb H HE CTOJIb 3HAYHTEIbHBIM, Kak 9TO 
6yeT Ka3aTbCA Ha OCHOBe aHaJH3a (pallui. 

[Ipo6emMa TekToHMueckoro COMxKeHHA Callui mpescraner mepexq Hamu 
B HOBOM CBeTe, eCJIH Mbl KPpHTHYCCKH PaCCMOTPHM OJHY H3 MpeknochlIOK, Ha 
KOTOpbIX Oa3HpyeTCA caMO mpefcraBsieHHe O TaKOM COMxKeHHM. Boilie MbI 
yKa3biBasIM, YTO KOra pedb UJleT O COMM*KeHMK caunn, OObIHHO MCXOMAT U3. 
yOexKeHHA, TO B HOPMAJIbHBIX YCIOBHAX H3MeHeEHHe hallui MoMKHO Mpo- 
HCXOJMTb MaBHO-H MOCTeneHHO, Ha Oovlee WJIH MeHee 3HAYHTebHOH IWIOMayn. 
HeyaBuo Mbl MokasaiM, OAHaKO, YTO B TeOMOTHYeCKOM IPOLIIOM FrocnojcTBO- 
Balla YCTOMYMBOCTh (allMaJIbHbIX OOCTaHOBOK M HX paul (3). ; 

BemeycTBue TeHeHIMHN K yHaCJlelOBaHutIo B WaHHOH mooce onpeemeHHor 
bauuanbHol OOcTaHOBKM (pallMasbHble H3MCHEHHA OXBATHIBAIOT, KaK MpaBuo, 
TOJIMA TOPHbIX MOpoA AocTaTOuHO Cobo MOMLHOCTH; YCTOHUMBOCTb B Mpo- 
cTpaHcTBe HM BpeMeHH rpaHHlL Me*Ky pa3JIMuHbIMH (palHaJbHEIMH oO6cTaHOB- 
KaMU OOYCJOBIMBaa TO, UTO MOMOCHI MepexOMHbIx (aun, Kak MpaBusO, OblIM 
Y3KUMH. 


| 
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JaKkoe CTpoeHHe 3eMHOM KOpbl B OCOOEHHOCTH MpHCylle PCOCHHKJIHH aJIbHBI 
o6nactaM. JIA 9THx O6nacTeH XapakTepHa BbIJepKaHHOCTh OMNpeeseHHbl 
baunii m0 MpOcTMpaHuio H pe3sKve H3MeHeHHA cbaluit BKpecT mpocTupaHual 
K ostomy oOaBinetca TeHJeHUMA K YCTOHMYMBOCTH TakOrO pacmpeneeHu 
Bo BpemeHH. Baugy 2Toro 3eMHaA KOpa B Mpeseax TeOCHHKJMH ad bHBI 
o6lacTeli pas6uBaeTCA Ha CJIOXKHYIO CHCTeMY BbITAHYTHIX MO pai 
y3KUX IIPpH3M HIM JIMH3, COCTOAWMX H3 TOLL OCaMKOB pa3Horo THNAa. OT 
OTHOCHTEIbHO, y3KHe Tesla OTLeNeHbI Apyr OT Apyra B MpocTpaHcTBe MOCKHM 
KpyTO NOCTaBJIeCHHBIMH TeaMH MepeXOJHBIX | aun. 

Virak, MbI BAUM, YTO CaMbIii (aKT yCTOHYMBOCTH (pal{HasIbHbIX o6cTaHoBoH 
M MX PpaHulk OOyclOBMBaeT YacTOe COMPHKOCHOBeHHE B TeOCHHKJIMHaJIbHbI 
o6acTAX MO ONM3KHM K BepTHKaJIbHOCTH MOBEpXHOCTAM Y3KHX NPH3M, CJIO} 
XKCHHbIX Pa3JIMUHbIM MaTepHaJioM. 

TlpH BOSHMKHOBeHHH CKslaqyaTOCTH MIPH3MbI, CJIOXKeHHbIe H3 pa3/IMUHOr 
MaTepHasia, GyAyT BOBIeKaTbCA B ABHKEHHE HEOJHOBPeMCHHO. Orcioga ceqyer 
uro MO rpaHHlam cpalivabHO (a CeOBaTeMbHO, H Me€XaHHMYeCKH) pa3/IHUHBIy 
TIpH3M OCaAKOB HeH30e2%KHO BO3HHKHYT CPpbIBbI Audpepen WH aJIbHbIe NOJBH KKH. 
BeseactBue aAcHOM OMHOCTOpOHHeH HaMmpaBJIeHHOCTH JBHXKeHHH B TeOCHHKJM: 
HaJIbHbIX OOylaCTAX H BCJIEACTBHE BbITAHYTOCTH MpH3M NO MpOCTHpaHHtO 9TH 
MOMBUXKKH OYAYT HOCHTb XapakTep MpOMO/IbHbIX HaBuroB. Bsauxy y30cty 
MOo0c NepexOAHBIx spall“ ITH MocNeqHNe MerKO OyAyT NepekpbiTbl HaqBuraM 
jaxke 1p HeOoMbUIOH aMMVIHTye TOPH3OHTaIbHOFO MepemellleHHA. 

VUtrak, Mbl BHM, YTO YaCTOe MPHCYTCTBHE B PeOCHHKJIMHAaJIbHbIX OOIacTA 
MpOJObHBIX HaJBHTOB, HEPeAKO COIM2KAaIOWUX pa3sJIMYHbIe PallMH OMHOBOSpa+ 
CTHBIX OTJIOMKEHHH, MOXKET ObITb OOYCMOBIEHO XapaKTePHbIM VIA STHX OONacTe 
{IOJIOCOBbIM pacnosoxKeHHem allH HW MpHcyuleH BCeM (allHaJIbHbIM OOCTAaHOB 
KaM reojorMyeckoro Mpowwioro TeHJeHWweH K YCTOMYHBOCTH BO BpeMeHH 
‘IPOCTpaHcTBe. 

Tlogofizem Tenepb K BOMpocy O TeEKTOHHYeCKOM COM KeHHH calul c Apy- 
roH cTopounl. [IpegqcraBum ce6e, YTO NO JIMHHH pa3pbIBa COMPHKacaloTcA pe3kc 
ballWasIbHO pa3/IHUHbIe TOJILLM OMHOTO BOspacta. : 

Ec 06e TOJMKH COCTaB/IeHbI H3 pasHOrO MaTepHaia H MeXaHHyecKH pa3- 
JMUHbI, TO AIA MHOrFHX CJly4aeB MOXKHO MIpeMMOIO%RKHTb, YTO HMCHHO 3TO pa3~ 
JIMYHe MOCY2%KUJIO N€pBONPHYMHOH BO3HHKHOBeHHA Pa3pbIBa H NMoceAyrouserc 
Hafpura. OTOT paspbiB TeM Jierye MOF BO3HHKHYTb, 4YeM pesye Obl cballMaJb- 
HbIM Mepexog, 4eM yxKe Oblia 30Ha MepeXOAHbIX (awul. 

OjHako ecJIM 30Ha NepexogHblx *alluii Obia y3Ka, TO BOBCe He HY2KHO 3Ha- 
YHTeCJIbHOFO TOPH3OHTAabHOrO MepeMelleHHA MO HaBHry, YTOObI ee NepekKpbITb. 

Vrak,B OObINHOM MpeACTaBJIeHHH O TOM, YTO COIMKeHHe Pallnii BbISbIBAeTCA 
HaJBUTOM, BO MHOrFHX CJlyuaAX NPHYHHy H CleACTBHe CeyeT MOMeCHATb MeCTaMH 
HM NIpH3HaTb, UTO Ha Jee, HaOOopoT, HaABur H TOPH30HTa/IbHOe MepemeuleHHe 
MOryT ObITb OOYCIOBEHbI N€PpBHYHbIM CTbIKOM Ppa3HOPOAHbIX caunii. 

Mbl NpHXOQHM K BbIBOAY, YTO TEKTOHHYeCKOe COM KeHHE Calluii camo NO 
ce6e YaCTO MOXET OTHIOAb HE CBUJETEMBCTBOBATb O OONbINO BeHYHHE FopH- 
SOHTAJIbHOrO MepemelileHia; Ooee TOrO, Mbl BHAHM, YTO pa3pbIB BOSHHKael 
TeM Jierue, 4YeEM pesyve Obl MepBOHauaIbHbIM cballuabHblt cKkauoK. Uta, ca: 
MbIii (aKT TeKTOHMYeCKOrO COMM KeHUA (pallHii MOXeT B HEKOTOpBIX cyuas 
CKOpee pacCMaTPHBAaTbCA KaK OBO B NOMb3Y Ma/lOrO TOPpH3OHTabHOrO Mepe: 
MeINCHHA, a He 3HaUHTebHOrO. 

SHauHTeIbHad Ke BeHYMHA TOPH3OHTabHOTO repeMelleHHA OuDKHE 
GObITb, CENOBATENbHO, B TUX CYYaAX NOKA3aHa He3aBHCHMO, ApyrHMH OBO 
WaMu HW cooOpakennamu. 

Kasaxckuit ropHo-Merauypruyeckuit HHCTHTYT Ilocrynuso 

r. Avgma-Ata SEXe958 
,UHTHPOBAHHAS JIMTEPATYPA 

" K.W. Gray, Quart. J. Geol. Soc. London, 105, p. 2, 193 (1950). 2 K.T. Bod 
HoBcKHH-Kpurep, Tp. [nabn. reon.- paspeg. ynp., B. 37 (1930). K.T. Botiuoe 
¢kui-Kpurep, Hsp. AH CCCP, cep. reon., Ne2 (1956) : \ 
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1959. Tom 124, M4 ae 


LEOMOPH A 


| K. A. KABAHOB 


MPHSHAKH OMNPECHEHYA FOTEPHBCKOFO MOPS 
| B YJIBAHOBCKOM IIOBOJIDKbE 


(ITpedcmasaexno axademuxom H. M, Cmpaxoeoim 11 X 1958) 


_ fio o6pasopaHua KyiOpnuesckoro BogxoxpaHusuula no G6epery Boaru, 
ceBepHee YJIbAHOBCKa, BbIXOMMJIM Ha MOBEPXHOCTb OTMO*KeHHA TOTePpHBCKOTO 
‘apyca HMxKHero Mela. Mx MoxKHO ObI0 HaOMOgZaTb NO GeyeBHUKy OT r. Yub- 
AHOBCKa JO Comopel\Koro MMOHepcKOrO JarepA, Ha MpoTsxKeHHN OKONO 18 KM, 
C OTJC/IbHbIMH HeOOJIbLIHMH NepepbIBaMH, Te HMEJIHCb BbIXOJbI WacTOB BOWK- 
CKHX APYCOB BepXHeH tOppl. 

_ Bsugy Toro, uro crpoeHve mpazoro 6epera Bonrn B YabaAHOBCKO!i O61. m0- 
BCEMECTHO HapylIeHO ONOI3HAMH, H3yYeHHe WeIHKOM BCel TOM roTepuBa 
B HOpMaJIbHOM ero 3aJleraHHH OblNO0 HefocTynHO. JlHuIb B OTJEbHBIX NYHKTAX 
MMeC/INCh XOPOWIHe OOHAKeHHA, NO3BO/IABLUME NOAPOOHO 3HAKOMHTLCA C JIMTO- 
orueH wu (ayHOoH miacTOB, OTHOCALMXCA K TOMY HJIH HHOMY cTpaTurpadu- 
YeCKOMY JJIEMEHTY FOTepHBa. 

E. B. Munanoscxui (1) B Oomee mo3qHHX CBOHX paOoTax, OCHOBaHHbIX Ha 
COOCTBEHHBIX OOCTOATEIbHBIX HaOIOMeHHAX M Ha u3yyeHHnH paoor A. II. Ilas- 
JlOBa, euHsI rOTepHBcKHe OTO%KeHHA YbAHOBCcKOrO TloBomxKbA Ha WBe CHM- 
OHPCKHTOBbIe 3O0HbI — HH KHIOIO WH BepxHiolo.. Takoro 2%Ke eleHvA NpHepxu- 
Basica HH. T. 3onos (7) B OnMCaHHH HW KHeMeOBbIX OTMO%KeHuH TaTapHu u 
cepepa YJIbAHOBCKOH O6/1. OTH 30HbI NO/YYHH CBOe Ha3BaHHe OT aMMOHHTOB 
poga Simbirskites, 43 KOoTOporo B HaCTOALee BpeMA BBIJeeHbI Ba CaMOCTO- 
ATEIbHbIX pola — Speetoniceras nu Craspedodiscus. 

OgHakO aMMOHHTbI, COXpaHHBLUIHe CTapoe posoBoe HavMeHOoBaHHe Simbir- 
skites, TakxKe COJep2KaTCA B OO6eCHX 30HAX, XOTA H B MEHbLIeM KOJIHYUeCTBe BHAOB. 

M3 makpodayHbl B FOTepHBCKHX MvlacTaxX HaHvOoulee yacTO BCTpeyaloTCA 
OCTaTKH YTOJIOBOHOrHX (aMMOHHTbI HW OeeMHHTbI), MIaCTHHYaTOXKAOepHbIX H 
6pIOXOHOTHX MOJJIIOCKOB; B MEeHbILIeM KOJIMYeCTBe COfepxKaTcA Mievenorne, 
Je@HTasIMyMbI, YePBH, a TaKKe KOCTH HXTHO3aBPOB. OTCYTCTBYy!OT HayTHJIHAbI, 
ryOKH, KOpasIbl H uroKOxKHe. Besa Tomuja Gorata dopamunndepamu. 

Ucenexya mocnowHo CHH3y BBepx dayHy BCcel CHMOHMPCKHTOBOH TOMLIN, 
MO2KHO IIpHHTH K BbIBOLY O HEOJHOPOAHOCTH ComeBOro pexkuMa FOTepHBCKOTO 
MOPA BO BPeMA OTJOXKeHHA OCaQKOB OGEHX CHMOMPCKHTOBBbIX 30H. 

B oTsO%*KeHYAX HHXKHEH CHMOHPCKHTOBOH 3OHbI MbI BCTpeyaeM OCTATKH 
(bayHbl, OOUTABLUCH B BOJaX HOPMAJIbHOM COJIEHOCTH, COMOHOBATOBOHbIC (bopMBI 
3ylecb He OGHapyKeHbl. He HaOrofgaeTca Tak2Ke y O€CMO3BOHOUHBIX MPH3HAKOB 
OTKJIOHEHHA OT HOPMAJIbHOrO pa3BHTHA NO BIMAHHEM H3MeHEHHA COJICHOCTH 
MopcKoli Boab. MopcKoii Gaccelin 9TOrO BpeMeHH, CyAA MO OOMbIIOM NoMatA 
PacnpOcTpaHeHHA OTMOX*KeHHH, Obl JOBOMbHO OOLIHPHbIM. 

B HuxKHeH 30He HaHOojee 4YaCTO MOXKHO BCTPeTHTb TPH BUA AMMOHUTOB 
M3 Ppynibl CHMOUPCKHTOB Mepec*pHHKTOMAHOFO CTPOCHHA, OTHOCHMBIX B HacTOA- 
lee Bpema K pogy Speetoniceras, MH ABa Bua, 3a KOTOPbIMH OCTaOCb CTapoe 
pojlopoe HavmeHoBaHhe Simbirskites. SaTem 3feCb B Macce BCTPeualoTcA Meve- 
unnoga Astarte porrecta Buch, Opaxuonoya Belbekella obliterata Lah. u ra- 
etponoga Buccinum cf. incertum d’Orb., 4 43 OeeMHATOB, KOTOpbIX HacuH- 
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TpIBAeTCA HECKOJIbKO BHJOB, OCOOCHHO MHOTFOUHCJIeHeH Aulacoteuthis abso 
jutiformis Sinz. ToT Buy, 10 WHTepaTypHbIM JaHHbIM, C AaBHAX Mop OWMOOUH 
oTHocHTca K Oappemy (OeeMHHTOBOM Tove). ‘ 

Bo BpeMA OTIOXKeHHA MlaCTOB BepXHeH CHMOH pCKHTOBOH 30HbI OOULaA O 
craHoBka CTasla H3MensaTEcA. [noukab MopcKoro OaccelHa STOrO BPeMeHH 3H 
YHTeMbHO YMeHbUIMIACb, O YEM CBHJeTEIbCTBYET OTCYTCTBHE OTJOKEHHH BEPX 
Heil 30HbI Ha Oombueli uacTH TeppHTOpHH YibAHOBCKOH OOJ., Ha 3alal OT co 
BpeMeHHoro mpaBoro Oepera Bourn, rae AO Toro oTarasIMCb CHMOHpPCKHTOBBI 
PIHHbI HuKHeH 30HbI. HaxowkeHHe TOJIbKO OTJICJIbHbIX MYHKTOB, re BcTpeye 
Ha (payHa BepXHeCHMOUMPCKHTOBOM 3OHbI, YKa3blBaeT Ha CYIeCTBOBaHHe B Tr 
BPeMA HeOOMbUIMX 3aJIMBOB YvlaBHOrO OacceliHa, HallpaBJIeHHbIX Ha 3alla 
@ayHa 9TOrO BOspacTa OOHapyxXeHa, HampuMep, OKOJO cen Canku Hu Cyxa 
ByrypHa B BorgaiikuHcKoM paiione YibAHOBCKOM OON., Ha 3anay oT Bourr 

B weno, 3anagiasd GeperoBad JIMHHA OCHOBHOrO MOpcKoro OacceliHa Tor 
BP€MCHH MepeMecTHIacb B BOCTOUHOM HallpaBJleHHH. OTHM, B YacTHOCTH, 
OObACHHETCA OTCYTCTBHE OTMOXKeHHH BepXHel CHMOMPCKHTOBOH 30HbI He 
6onpWOH Mmioulanu 3anaquHou uacru CsBusro-BomxcKkoro Bosopasqeia. Tak 
HanpHMep, B XOpOWMX OOHaxKeHuAX OKOO C. MakcHMOBKH, HaXxoJsAlleroca 
8—10 km Ha 3anay or mpaporo Gepera Bourn, Ha miacTax MIMH HW>KHel CHMOup 
CKHTOBOM 30HbI JlexKUT Oappem. To »%e NoKa3as10 ryOoKoe OypeHue elle Jab 
ie Ha 3anay, or Yapanoscka, B KapcyHCKOM patoue; OTJIOKeCHHA BepXHeli CHM: 
OMPCKHTOBOH 30HbI 3\eCb Take OTCYTCTBYWT. | 

TlepemeujeHue OeperoBoli JIMHHH Ha BOCTOK HM OOWJIbHbIi MPHTOK KOHTHHEH- 
TAJIbHbIX BON BbIZBaIM BCKOpe HMocIe HacTyMJIeHHA MO34HeCHMOH PCKHTOBOrC 
BPeMeHH OMpeCHeHHe MOPCKOM BOAbI NpHOperxKHOH YacTH roTepHBcKOrO Oaccei 
Ha B Mpegenax Yapanosckoro [lopomKbA Ha TeppHTOpHH COBpeMeHHOrO Mpa 
Boro Oepera Bourn. 

Moxuo, OfHako, JOMYCTHTb, YTO 3anayHad panna OacceHHa MpoxoyUN: 
JlaJibluie Ha 3anay OT COBpeMeHHOrO NpaBoro Gepera BovirH, weM 39TO MOH 
ycTaHOBHTb MO OTCYTCTBHIO OCTaTKOB (ayHbl BEPXHECHMOHPCKHTOBOH 30HBI 
IIpu6pexHaa momoca Moria ObITb HaCTOJIbKO OMpecHeHa KOHTHHEHTAJIbHBbIM} 
BOJaMH, YTO MOPCKHe OpraHH3MbI He MOrJIH B Hei OOHTaTb: MOSTOMY B OcayL 
KaX He BCTpevaeTCA COOTBETCTBYIOMIHX OKaMeHevlocTel. Hauapileeca onpecHeHHt 
B JaJIbHeHLIeM CKa3aJlOcb Ha YMCHbUICHHH BUJOBOrO cocTaBa (bayHbI UH He 3a 
MeAIHIO OTPa3HTbCA Ha (PH3HOIOrTHYeCKOM COCTOAHHH MHOFHX OpraHH3Mol 
HaCeJIABLUHX MODE. 

B ocHOBaHHM BepXHeCHMOUPCKUTOBBIX PIHH MbI BCTpeyaeM elle MHOrTO aMMO 
HMTOB, MIpHHaiexkKallux K pa3MYHbIM BUAaM posa Simbirskites wu K BbIZeTeH 
HOMY M3 Hero poy Craspedodiscus, 6eeMHUTOB, B TOM 4YHCe MpHHawekauly) 
kK BiepBble NOABHBUIeMyca powy Oxyteuthis, mMHorouNcTeHHBIX Nenelunog 
racTponoy, eHTasiMyMoB u Apyry!o dayHy. Satem kK cbayHe BOX Cc HOPMAaJIbHO! 
COJIEHOCTHIO HAYMHaIOT MPHMeWIMBaTbCA HM BCe BOSpacTaTb KOMMUeCTBeH HO Mper 
CTaBUTeIM COJOHOBATOBORHOH CbayHbl. Secb NOABAIOTCA B Macce mene WHNOE 
v3 poga Corbula (Corbula polita Traut. a Corbula sp.) u racrponogst Eulim 
(no JaHHbM H. T. 3onopa — Eulima ef. splendens Eichw.). Mpeycrasutes 
poga Eulima, kak mokasa10 u3yyeHHe (bepraHcKoro naseoreHa (°), OTHOCATC 
K (OpMaM, BBIHOCHBIIMM S3Ha¥HTeIbHOe OnpecHeHue. Berpeuaroulneca 3/ect 
XOTA H 3HAYMTEIbHO perke, Nemelunogzs poxos Modiola u Tellina raxxe yKa 
3bIBaIOT Ha MOHM2KeHHE COIEHOCTH BOX. 

OXHOBpeMeHHO HauMHalOT HaGOLaTLCA MpH3HakH «yrHeTeHHAy (bayHb 
BbIPa*KaloulMeCA B YMCHbIUCHHH Pa3MepOB PaKOBHH yY MHOrHXx MpecTaBuTese 
BePXHECHMOMPCKUTOBOH ayHbl. ITO ABMeHHe, HanpuMep, XOporo BbIp axKeH 
B SHAYMTCIbHOM YMCHbUICHHH PakOBHH FracTponogst Buccinum (Buccinum ¢ 
incertum d’Orb.), 60/bMIMHCTBO 9K3EMIVIAPOB KOTOPOH 3HAUUTeIbHO Mebu 
eM B MacTaX HWKHEH S8OHbI. TO xe MOXKHO CKa3aTb O MpescTaBHTeAXx MeN 
qunogtet Lucina (Lucina fornicata Traut.). 

IIporpeccupopapuee, 0-BHUMOMY, NOHWKeHUe COJIEHOCTH, IIPHBeO, H 
KOHCIL, K MOJHOMY HCYe3HOBEHHIO MHOPOUHCJIeHHbIX pahee amMMOoHuTos. B cBA% 
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: 
)THM CaMble BepXHHe TOPH3OHTbI roTepHBa C pe3KO H3MeHeHHBIM (bayHucTH4e- 
MM COCTaBOM Ileecoo6pa3sHO ObWIO Obl BbIZeIMTb B OCOGYI0, HaJCHMOMpCKH- 
3yI0 30HY. SHeCb MPOMCXOANT peskoe OGuee COKpallleHve BUOBOrO COCTAaBa 
yHH.B KOHKpeUMAX H3 OTMOXAKEeHHIi STOTO BPeMeHH COMepxKUTCA OUeHD orpa- 
YeHHOe KOJIMYeCTBO BHAOB OoraTo paHee cbayHbl, c mpecOmaahvem nenenu- 
(4, MpeAcTaBJleHHbIxX OOJIbIIMM KOJIMUeCTBOM OcObelt. 
Marepva u3 rorepuBa YapanoscKoro [lopomxba noxTBepxKaer nonoxe- 
A, BbIcKagaHHble JI. A. 3enkesBnuem (°) B OTHOIMMeHHH COBpeMeHHEIX mMopeH; 
TOP MMIMeT, YTO K COJIOHOBATbIM BHaM BIOJIHE MOKeT ObITb MpHMeHeHO M0- 
KeHHe JlapBuHa O TOM, UTO MeCTOOONTaHHA, CHIbHO OTJIMYHbIe OT OCHOBHOTO 
XOMHOrO THMa, HaCeJIeHbl HEMHOTOUMCJICHHbIMH BHaMu, MpecTaBJieHHbimny, 
HakO, OOJIbUIMM 4MCIOM OcoGeli. Kpome Toro, JI. A. 3enkesuy noguepKuBaert 
M3BeCTHOe OOCTOATEIbCTBO, YTO PAN MOPCKMX MOVJIJIOCKOB, Hace ABLUUX 
JITHHCKOe Mope, 0 Mepe mpoyBuxeHHaA “3 CepepHoro mops B rvly6b Bau- 
HCKOrO, MeJIbuaeT. BbIABeHHbIe OCOOeEHHOCTH MaTepMasia U3 rorepuBa Yuibsa- 
BcKoro [loposxKbxA CLYKAT BECKHM JOKa3aTeJIbCTBOM IIpOMCXOAMBIUero HU Mpo- 
CCHPOBaBlUero ONpecHeHuA roTepMBCKOrO OaccelHa Ha JaHHOM TeppHTopuH. 
‘MeYeHHDbIe (pakTbI aI OCHOBaHHEe MpeANOMOHKUTb, TO B KOHILe rOoTepHBCKOrTO 
eMeHH, Nepeq HayaslomM Oappemckoro, Ou2KeH Obl HaCTYNMTb MepeppiB B 
)PCKOM OCafKOOOpas0BaHHH. HefaBHo sTO MpesnonoxKenhe momyyuO MoL- 
epxyeHue: JI. A. Buranb, pa6orapumi B 1954—1955 rr. Hay, ucceqoBaHuem 
OKHEMEJIOBbIX OTMOKeHHH YuabavoscKoro [loBomxKbA, o6HapyxkH B roTe- 
(Be He OTMeYaBLUIMHCA paHee (ociopuTOBbLIN TOPH30HT, NexKallHH BOMH3H OT 
HOBaHHA OappeMCKHX Macros. 
_TIpupemenuple cpeyqenund cielyer yuecTb Ip WcceqoBanuu Mmpolecca ocaL- 
OOpa30BaHHAl B TOTePHBCKOe BpPeMs Ha TePpHTOPHH CoBpeMeHHOrO Y JIbAHOB- 
oro [lopouxKba. DakT onpecHeHuA HM HasMuve NepepbiBa B OCaKOHaKOMJIeH HH 
JIKHbI ObITb MPHHATbI BO BHHMaHHe Tak2Ke IPH MpoBeeHHH NMpaBHJIbHOrO 
paTurpaduyeckoro JeseHHA HH2KHHX TOPH3OHTOB HH2KHEMCJIOBBIX OTJIOXKeHHH 
| pacCMaTPHBaeMOH TEPPHTOPHH HU Np yTOUHeHHH Masieoreorpaduyeckux Ppa- 
il MOpcKOrO OacceliHa B TeYeHHe OMMCbIBAeMOrO BpeMeHH. 


TlocrynHs10 
9 X 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1E. B. Munaavnoscexkuit, Bian. MOMI, org. reon., 18, Ne 1 (1940). 2 H. T. 3 o- 
.B, Teonorua Tatapcxoit ACCP u npuneratouei TeppHtopxu B mpegenax 109 aucra, 4. I, 
, 19389. 3 E. C. YWepnosa, Bwana. MOHM, og. reon., 56, Ne 1, 46 (1951). 
1.T. Casounos, Tp. BcecowsuH. copeul. No paspaboTKe yHHPHUMpOBaHHOM CxXeMbI CTpa- 
‘pau Me3030lickux oTmoxwKeHHii Pycckol naatpopmpl. JI., 1956. ° A. H. Ocunosa, 
PraHCKHl 3aIMB MaseoreHoOBoro Mops, HCTOPHA ero pasBHTMA HM yCOBUA OOUTAHUA HacenAB- 
i ero cbayHbl u cbnopHl, ABropedepar Aucceptauuu MI'Y, 1954. % JI. A. 3euKeBny, 
pa CCCP, ux cdayuHa u daopa, 1951. 
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Jlonnanp AkawemMun HaykK CCCP 
1959. Tom 124, Ne 4 


r. A. KASZEHKHHA 


JIOMOHTHT B KOHIJIOMEPATAX BEPESOBCKOM CBHTbI 
TYFHYHMCKON BNAJHHbI (SATIAQHOE 3ABANKAJIbE) 


(I1pedcmaeaeno axademuxom H. M. Cmpaxoseim 11 X 1958) 


Eme cpaBHuTeIbHO HeaBHO WeOJMTbI Obl HU3BECTHbI KaK MHHEpaibl, C 
3aHHble PlaBHbIM O6pa30M C THApOTepMaJIbHbIMH MpolleccaMu. OfHaKOB 10 
Hee BpeMA MOABIAeTCA BCe Oovbile HM OObUe WaHHbIX, CBUJETeEMbCTBY1O 
06 HX HOpMaJIbHOM OCaOuHOM reHesHce. ITO NOATBep*KAaeTcA pAZOM CakTos. 
YaCTHOCTH HeOGbiyHOH (POpMOH BbIJeICHHA WEOIHTOB B OCaMOYHbIX NMOposax 
TaKKe BbIABJICHHeM IeJIbIX TOPH3OHTOB LeOHTCOJepKalluX MOpOA B HEKOTO 
paiionax (1,?). H. M. Crpaxos (*) cuntTaeT, 4To OOpa3s0BaHHe LeO/IMTOB Mow 
IIpOHCXOAHTb B CTasMio [MareHesa (ONOreHHoe MpeoOpasoBaHve OcayKa) B TON 
HJIOB Ha [He O3€pHbIX H MOPCKHX BOJOEMOB. 

Hai uccneqoBaHHa JaJIW BO3MOXKHOCTb MOJYYHTb JONOJIHHTeIbHbIe JaHP 
K BbISACHEHHIO YCIOBHHA OOpa3s0BaHWA ONMCaHHOrO HwX*Ke WeoUTa, NOATBep xa 
uve HOPMaJIbHbIH OCAJOUHbIM ero TreHe3sHc. | 

B wemeHTe KOHrIOMepaTOB Gepe3s0BCKOH CBHTbI aBTOPOM OOHapyxXeH ay? 
PeHHbIM JIOMOHTHT, BbINOJHAIOWIMH MHKPONOpbl H TPeulHHKH B MOJIMMHKTOB! 
MecuanvKaX, ABJIAIOWNHXCHA WeCMeCHTHPY!OULMM MaTepHaJIOM B KOHTIOMepaT? 
JIOMOHTHT HMeeT JOBOJIbHO WHpOKOe pacnpocTpaHeHre. | 

Bepesosckad CBHTa KOHrOMepaToB Oblia BbIQemeHa B 1931 r. A. A. Mans 
KHHbIM MW MO aHaJiOrHH C TaTayPOBCKHMH KOHIJIOMepaTaMH OTHeCeHa K Masleo3c 
CKOMY BO3pacTy. OTIOXKeHHA STOH CBHTHI CaraloT CeBEpHble CKJIOHbI SaraHcr 
TO xpeOTa, O6HaxKaAcb B BEPXOBbAX P. XOHXOJOHKH, M MpeACTaBseHbI KOHTY 
MepaTaMH, Mepec/laHBatOlWHMHCA C MaJIOMOUWIHbIMH TWiacTaMH MW JIHH3a 
NecyaHbiX, AaJICBPOJIMTOBbIX H TVIMHHCTHIX MOpOA. OGulad MOWLHOCTb OTIO>%KeH 
oKxo10 300—400 m. Ilo xapaxtepy 3aneranua GepesoBcKHe KOHTIOMepaTbl Mf 
RocTaBAtoT COOK KpaeBble OTJIOXKCHHA MEXKPOPHBIX BMaXHH, MpOPpBaHHLle B I 
KOTOPBIX MecTax Spy3HBHbIMH TOJILLAMH IOPCKOFO BO3pacTa H AHCOWMPOBaHE: 
B JabHeHWeM B KpyTble CKaQkH. 

B gone cpequero TeyeHus p. XOHXOJOMKH KOJOHKOBOH CKBaxKHHOM 6b 
BCTpeveHbl KOHTOMepaTbl, MpOHeHHaA MOLIHOCTbh KOTOpbIX paBHa 150 
YcNOBHO NOCeAHHE OTOKMECTBANUCh C 6epe3s0BCKHMH. 

I]pu AeraibHbix MHKPOCKONMYeCKHX HCCeLOBaHHAX ABTOPOM ObWIO ycTak 
BI€HO, UTO JIOMOHTHT, BCTpeyatOulMcA B IeMeHTe KOHTIOMepaTOB, OOHAKa: 
WAXCA B BEPXOBbAX P. XOHXONOMKU, LIHPOKO pacipocTpaHeH B KOHTWioMepatz 
BCKPBITbIX CKBa>KHHOH. TakHM OOpasoM, eCTb BCe OCHOBaHHA NOMaraTh, YTO Yk 
3aHHbl€ KOHTIOMepaTbl — OAHOFO M TOrO %Ke BOspacta. 

Viccnegqopanuble KOHTOMepaTbl XapakTepu3ylorca GecnopsAqounOn TeKCT 
pO M 3HaNHTebHBIM pasHOOOpasveM MHHepadbHOro cocraBa O6MOMOUHO 
MaTepHana, CpeMH KOTOporoO BCTpeyaloTcA TpaHUTbl, N€TMaTHTbI, KBaplHT 
ClaHibl sppy3suBHble H TyPoreHHble NopogL. O6omKU n0xo OTCOPTHpoBaH 
yrloBaTbl WIM Ca60 OKaTaHbI. Benvunua ux oT | mm Jo 1—2 mu Oonee. Lleme 
TOM ABJIACTCA NOJIMMHKTOBbIA NeCYaHHK, OOorallleHHBI cIONON, XJIOPHTOM, TF 
POCMOAOH, OKMCAaMH 2*KeNe3a, NMPHTOM, TyporeHHEM MaTepHaJioM. B cocta 


oOOMOUHOK uacTH necuaHUKOB mpeoOlalaioT Te Ke NOPOAb, YTO HM B KOHTMON 
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| patax. B HeOombumx ‘KomMUeCTBaX MpHCyTCTByer KBapll, nogepble wath, 
| snujoT. 

JIoMOHTHT O6HapyxKeH B LWeMeHTe KOHTOMepaTOB mouTH BCex oOpasios, 
| BSATBIX H3 CKBaKHHbI, HW B HEKOTOPbIX OOpasilax uH3 OGHaxKeHuii. Comep»xKaHue 
/ero HeBeukO (3—7%). OH BbIMOHAeT Ta6MMUKAaMH OCTaBUINeca TIpOM@xKYTKH 
M@Ky 3e€pHaMH B MeCuaHOM IleMeHTe KOHTIOMepaToB, a Takx%Ke OKpy2KaeT O6- 
| JOMKH MHHepasoB WIM Mopox. Popma ero KpucrasIOB onpesenaetca opMolt 
OMS NeKAULAX 3epeH. JIOMOHTHT HHTeHCHBHO pa3beaer OOOMKH Mopog, mo- 
JI€BbIX WMaTOB, KBaplla, OnoTHTAa, 9NMAOTa. YuacTKaMu JIOMOHTHTOBBIi MeMeHT 
| MMeeT NOHKMIMTOBYy10 cTpykTypy. Kak npaBusio, MAKponopbl HM TPeuMHKH MO- 
_HOCTbIO 3alOJIHE€HbI JIOMOHTHTOM, HO HHOrfa yaeTca HaGmOfaTb yyacTKH  mec- 

YaHHKOB, Te JIOMOHTHT BBINOMHACT BHYTPeHHIOIO YaCTb Nop, Mepuibepuiinpie 
YacTH MOCMeAHUX ClaratoTcA OTOPOYKOH OseMHO-3eeHOroO XJIOpHTa, MHHepavia- 
MH THTaHa WJM MIeHKOH FHApOOKHCNOB x*Kee3a. 

Munepal AByocHbiii, onrwueckH nonoxKuTenbHbit. To 010 Ha6mogaetca 

CoBeplleHHad cnaHocth. 2 V MaJbli, OTPHUaTeIbHbI (B CpeqHem 61u30K K 13°). 
Nz = 1,520 (0,002), Na= 1,519 (+0,002), Np= 1,508 (+-0,002), N,—Np= 
= 0,012, CNg= 20—35°. SKenatunupyer c comaHoh KucnoTo. IIpu or6ope 
—MpoObl uncToro JIOMOHTHTAa Ha Apyrve BUA aHasIH30B He yJaslOcb ero OTAeHTb 
OT XJIOPpHTa, MHHepaioB THTaHa, CIOL UM Ip. 
| O6Opa3zoBaHue WeoHTOB UM APyruxX ayTHeHHbIX MHHepaOB 3aBHCHT OT Toro, 
kKOrJja B HJIOBOH BOE BOSHHKHYT HeOOXOJHMbIle AIA TOTO ONTHMAJIbHbIe yCJO- 
Bus (Eh, pH, KonueHTpallua OTAebHBIX KOMMOHEHTOB), ABJIAIOULMECA pe3ysb- 
| TaTOM *KH3HeAeATeEMbHOCTH MHKPOOPpraHH3MOB B MepBble MOMeHTHI ANareHe3a (*). 
IIpu npoueccax WemMeHTaluu GepesoBCKUX KOHTOMepaTOB B CTamuIo AMareHesa 
B We WI0 O6pa3s0BaHve ayTHreHHbIX: XJOPHTa, MHHepasloB THTaHa, WeosuTa, 
ruApoco0g, nuputa. Buayasie O6pa30BbIBaIMCb XJIOPHTOBbIe OOOMOUKH BOKpyr 
“3epeH, 3aTeM OOOJOUKH MHHepasiOB THTaHa HW yrKe NOCIe HHX JIOMOHTHT. OTH 
W\aHHble, a Tak?Ke HaJIH4He BMECTE C JIOMOHTHTOM ayTHreHHOrO NHPHTa FOBOPAT 
O TOM, 4TO AIA OOpa3s0BaHHA JIOMOHTHTa OylaronpHATHA BOCCTAHOBHTEJIbHaA 
cpefa, O 4eM yKe uMeloTcs yKa3aHua (4). YcraHoBNeHHadA yuacTKaMH nocwejo- 
BaTeJIbHOCTb BbIJeICHHA AYTHTeHHbIX MHHepaJIOB TOBOPHT O TOM, HYTO Cc TeYe- 
HHe€M BPeMeHH Cpesla MeHAIaCb OT OKHCJIHTEIbHOM K BOCCTAHOBHTeJIbHOH. Tak, 
“OKHCHbIe (POpMbI 2%Kee3a, NOKPbIBAalOWWe B BUAe MIeCHOK OOJOMKH MOpOy Hu MH- 
HepasloB, a Tak>Ke BbIMNOHAOULNe NepudepHHHble uacTH MOP, CMeHAIOTCA BHy- 
TPH Nop WeoHTOM. B 3THX CyYaAX OCOOeCHHO BaxKHO MOABJICHHE YIJICKHCJOTHI, 
Ha uTo yKa3bpipan H. M. Crpaxos (%), Tak KaK B pe3yJIbTaTe€ Pe3KO MOBbI- 
WaeTCA WLeNOUHOH pe3sepB HOBO BObI. OMHOBPeMeHHO C 3THMH MpolleccaMu 
MHKpOOpraHH3Mbl YHHYTOKAIOT CBOOOJHbIN KHCMOPOR, 4 Cpefa U3 OKHCHTEeIb~ 
HOH MpeBpalllaeTcA B BOCCTAHOBHTEVIbH 10. 


VWncTuTyT reonoruv Tloctynusto 
BocrouHo-Cu6upckoro @unuana Akayemun HayK CCCP 9 X 1958 


WUHTHPOBAHHAA JIMTEPATYPA 


1A.T. Koccoscxaa, B.J. UWlytros, O BropHuHbIx H3MeHEHHAX OCAROUHBIX No- 
pog, M., 1986. 2H.B. PeurapTed, TAH, 45, Ne 8 (1945). ® H.M. Crpa eee: 
C6opH. Bonpocbl MHHepasorHH ocaouHbIX oOOpa30BaHHH, KH. 3 4, JIbpos (1956), ctp. 7. 
4A.C. 3anopoxuesa, JAH, 120, Ne 2 (1958). 
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TFEOJOL. 


Axayemu« JI. B. HAJIMBKHH 
BO3PACT COJIEHOCHbIX TOJILL| PYCCKOM NJIAT®OPMBI 


IIpu onpemenenuu Bospacta CO/IeHOCHBIX TOJIML B pasIMYHbIX OOMAaCTAN 
PyccKolt mardopMbl cyulecTByeT TeHJCHUMA BbIZeIATb TOJIbKO OJHY TOVILLLY. 
Ojnako, Kak oOulee MpaBus0, BO BCeX OOMaCTAX OOMbINOTO pasBHTHA COeHO} 
CHOCTH CYyulecTByeT He MeHee JByX COJICHOCHBIX TOVJILL. | 

Tak, Hanpumep, B Bomro-OMOeHCKOM COAHOKYNO/IbHOM OOACTH Ha BOCTOKE 
COJib HECOMHeHHO MepMcKoro BO3pacTa, HO Ha 3allafle OHA, Tak?Ke HECOMHEHHO,, 
cpegHegesoucKoro Bospacta. IlepmcKasl CouIb OOUeEMPpHHATA, HO JeBOHCKas COJIBE 
BbISbIBaeT PA COMHEHHH, Ha KOTOPbIX CJleqyeT OCTAHOBUTLCA. | 

OcHOBHbIM JOKa3aTeJIbCTBOM J@BOHCKOFO BO3pacta coH B BackyH¥akKCKOM 
HM QbTOHCKOM KYMOaX ABJIACTCA HAXO?KJCHHE B OTJIOXKEHHUAX, COOTBETCTBYIOULUX} 
MOKPOBHOM OpeKYHH KYNOOB, MIMTOK eBJIaHOBCKHX (BepXHeJeCBOHCKHX) U3 
BeECTHAKOB H OOJIOMKOB BePpXH€KaMeHHOYPOJIbHbIX H3BeECTHAKOB C dbayHoH. B 
oO60HX Kynoax NOKpOBHad OpeKYHA pa3sMbiIBalacb B OeperoBoH 30He Xosap 
CKOrO MOpA, TaK Kak 06a KyNMOJIa BO3BbILWAIHCb Ha] MOBEPXHOCTbIO STOFO MOPA. 
Ceiuac MIMTKH HW OOJIOMKH H3BeCTHAKOB CMeLIaHbl C NeCKaMH HM IIMHaMH, CO- 
Aep2KauluMu xo3apcKylo dayHy. 

QTO aslO BO3MOXKHOCTh HEKOTOPbIM CTOPOHHHKaM OJHOBO3paCTHOCTH NMepM- 
CKOH COJIM MpHOerHyTb K TEOPHH MpHHOCa H3BeCTHAKOB JIbAHHAaMH, MlaBaBLUMME 
mO moBepxHocTH XosapcKoro mopa. Halo cKa3aTb, 4TO 9TA TEOPHA MOMHOCTHIC 
oTOpBaHa OT JeHcTBUTebHOCTH. JlocraTouHO BCHOMHHTb Ba dakta. IlepBpm 
W3 HAX — 9TO HaXO*KeHHe COBeEpIIeHHO TaKHX 2Ke MIHTOK eBJIaHOBCKUX H3BeCT- 
HAKOB B MOKPOBHOH OpeKYHH CO/AHbIX KYMOJIOB B CeBepHOH OKpanHe Jlou6acca, 
BCylaBaHcKe, B Pomuax nu Mcaukax. Tam HuKakoro XO3apCcKOro MOpA He GbIO, a 
MJIMTKH 3aJleratoT B TaKUX %Ke YCOBHAX, KaK MH Ha Backynuake. Bropo daktT 
3TO TO, UTO 10 OeperaM XoO3apcKoro MOPA AeBOHCKHEe OTMOXKeHHA Hue He O6- 
HaKalorcA HM JIbAy MepeHOCcHTb Heyero. CunTaTb 2%Ke, UTO MIMTKH MpHHeceHbl 
MaTEPHKOBBIM JIbJOM HM alicOepraMH MOXKeT TOJIbKO TOT, KTO He 3HaeT, YTOTaKOe 
alicOepru, KaK OHH fylaBaloT H 4TO OHH MepeHocar. 

Bo Bcex Tpex o6acTax — 3apomxKbe, JlonGacce u J{Henposckol BnaquHe — 
MJIMTKH €BJIAHOBCKHX H3BECTHAKOB HAXOAATCA B MOKPOBHBIX OpeKYHAX COJIA- 
HbIX KYMOJIOB HM WOKa3bIBalOT JBOHCKHH BO3pacT COJIH. 

B WeHTpaJIbHBIX OOuIacTax Pycckoi nuatdopMbl BoMpoc 3HayHTebHO Mmpo- 
me u AcHee. Tam B OMHUX H TeX 2Ke OypOBbIX CKBaxKHHAX BCKPBITHI HM (aMeHCKHe 
HM CpeAHeAeCBOHCKHE COJIEHOCHbIE TOMI. ITO yOeMMTeIbHO BHAHO Ha Table 
pa3pe30B OypoBbIxX CKBaxKHH [InapeKka, Kastyru, Mocxspt uv PexKHHo, cocraB- 
JeHHouw A. TI. Sapngonosoli (). 

B /{nenposcko-ITpunareckoli pnajune Takve >Ke B3aHMOOTHOLIeHHA BBI3Ba- 
JIM OxKecTOUeHHbIe Cnoppl. E. O. Hosuk (?), cletaB coBeplleHHO mpaBHJIbHbIit 
BbIBOA O Cpe{neeCBOHCKOM BOSpacTe COIM B Kymomax Pomupl, Ucauxu u Tlonta- 
Bbl, OLUMOOUHO pacipocrpakuia ero Ha comb TpunarecKoli snagunn. A. B. Dyp- 
C€HKO, C MOMHOM HECOMHEHHOCTHIO AOKazaB (baMeHcKHii Hi BepxHedpaHcKHli BO3- 
Pact comm B IIpunaTpcKol BnaquHe, BIOHe MpaBHJIbHO He MbITasca pacmpoct- 
pee ae COJIb COJAHBIX KynomoB JiHenpoBcKoH BuayquHbl. Takum 

, MO*KHO CYHTATh AOKa3saHHbIM HaMune B JHemposcKo-IIpu- 
tas Bnalune [ByX COMeHOCHbIX TOU, — cpeqHeseBoncKol nu dameH- 


<Ol (BepxHepaHcKoli)—Tex Ke CaMbIX, KOTOPbIe MbI yxKe BHM B IeHTPaJib- 
AX OOAaCTAX. 

B Jlonekoi pnaqune nepMcKasx coulb aBHO u3BecTHa. CooTBeTcTBeHHO, 
DIBITKH MOKa3aTb, YTO KPOMEe MePMCKOH ecTb elle MeBOHCKaA CouIb, BCerma 
-TpeyaJIH CONPOTHBJeHHe, Tak Ke Kak H Jia Bostro-OMG6encKkon o6acTtu. OnHaKo 
tyOoKkoe OypeHHe JoKa3an0 mpHcyTcTBHe JeBOHCKOM comu B KYynomax Cua- 
4HCKOM, Kopyspekom Ilerposcxom. B JlouGacce, Tak »%Ke Kak H B Bouro- 
MOCHCKOH OO/IaCTH, Pa3BHTbI COeHOCHbIe TOJIUA JeBOHCKOrO uM MepmcKoro 
»spacTa. 3a NocueqHee BpeMA JeBOHCKad COMeHOCHaA TOUIAa BCKpbita B paye 
‘PYKTYp 1OKHOK OKpanHb! J[HenposckohH Bnaunp y rr. JlyOubl, Pomogan, 
OJITaBa. 

_ Ha cepepe Pyccxoi niatcdopmb pa OnOpHbIX CKBaxKHH BCKPblI MepMcKyt0 
IyKHEMePpMCKyI0) H eBoHcKyio ((paMeHCK yO H BepxHedpaHcKyl0) CO/eHOCHBIe 
DIL Ha OoubwoH nnomaqu. Ha cepepo-sanaje, B Ilopxope u [lecrose, co- 
HOCHbIe€ H PHMCOHOCHbIe MauKM BCKPbITbI B CpesHem eBone. PamenHcKas run- 
DHOCHaA TOJIULa HavOovlee pa3sBHTa B cpefqHeH YacTH NuaTpopmbl, mo Boare, 
Couuramuye, B JIto6ume, B Korenpuuue. HwxkHenepmMcKad TOlLa JocTuraer 
aMOOJIbleH MOUHOCTH Ha CeBepo-BocTOKe, HauHwHaa or Comuramvua Hu KOHYAaA 
jpeHckoM. B [IputTuMaHbu pa3sBuTbl THMMUHbIe COAHbIe KyNOa CeperoBcKoi 
~Uacosckol, K ceBepy oT CbikTbIBKapa. B CeperoBcKoM KyIIOJI€ MOULHOCTb 
IH Mpespuuaet 400 mM. B IIpnuypanbe pa3sBuTbl TObKO MepMcKHe COsIeHOCHEIe 
WILIM, B MporH6e Mocruratoulue rpoMayHo MOULHOCTH. 

| ConocraBiad BbIecKa3aHHoe, Mbl BUAMM, uTO Ha Pycckol muaatcdopme 
PCHMYLIeECTBEHHBIM PaciipocTpaHeHveM MOJIb3Y!OTCA TPH COJIEHOCHbIe TOJLIH— 
JeqHeeBOHCKaA, (amMeHcKkaat HM HwxKHeMepMcKad. Bo MHOrHx OOsacTAX 
A3BUTbI JBe TOJLIH, Gouee peAKH OOAaCTH, B KOTOPbIX Pa3BUTbI TPH HIM Ofna 
WIEHOCHAA TOVILULa. 

IlpeumyulecTBeHHoe pa3BHTHe Tpex COJICHOCHBIX TOIL He HCKIIONAeT Cy- 
CTBOBaHHA ApyrHX TOU pa3sJiMuHOrO BO3pacTa MH MeHblUero 3HayeHHA. 

_ PacnpocrpaheHve COJIeHOCHBIX TOJIL MpeycTaBiseT HHTepec H B TOM OTHO- 
(CHUM, UTO OHM OOPasylOTCA B YCIIOBMAX, OJarOMPHATCTBYIOWNX OOPasOBaHHlo 
wlexKeH HepTH HU roproyero ra3a. 


[locrynuio 
21 XI 1958 


IWMTHPOBAHHASA JIATEPATYPA 


a 


1A.T. 3apugouosa, CO6opn. K reomorny WeHTpaIbHbIxX OOacTeH Pycckor nat- 
opmpl,, M , 1951, crp. 121. 7 E.O. Hopux, H3s. AH CCCP, cep. reon., Ne 2, 44 (1954). 
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MUHHEPAJIOFF 


v. A. WAMPAH u B. HW. PAJIYLIEB 


rJIAYKOHUT H3 MEJIOBbIX OTJIO)KEHHH P. BEJION 
HA CEBEPHOM KABKA3E 


(I1pedcmaenexo axademuxom H. M. Cmpaxosom 11 X 1958) 


Ha Cesepnom Kapka3se B pa3pe3aX HM2KHeMeJIOBbIX TOPO (alr) BO MHOT| 
mectax (pp. Benaa, Jla6a Mu Ap.) mpociexkuBaeTca BbIJepKaHHbI TOpH3d 
rlayKOHWTOBbIX MeCKOB H MecuaHHKOB. HanOosee THMMYHO STOT FOPH3OHT 
paxkeH B paspe3ax alta B OacceiiHe p. Beso, re oH AocTHraeT 3HauHTedb 
mouHocTH (10 15 M) H XapaKTepH3yeTCA HCKJIOUMTEIbHO BbICOKOM KOHUCHT} 
wneli riayKonuta, HepexKo Zo 60—75%. 

[aykountcofepxKallue COM MpeAcTaBIeHbI CpeqHe- H KPyNHO3epHHCTBIN 
Goble YaACTbIO PbIXJIbIMH MeCuaHHCTbIMH NMOpOfaMH 3ayacTy!O HHTeHCH 
3eleHOoH OKpackH. CnOH Tak?Ke cCOfepxKaT TOHKHe MpocOoH HW KOHK 
WHOHHbIe OOpasoBaHua CuJepuToB. Konkpelwu CHAeputa MMeIOT NPHYyVIMB 
NeHApoBuANyio (PopMy U, MO-BHAMMOMY, MpedcTaBAloT Cobo mceBsomopdo! 
MO J[pepecHbiIM OcTaTKaM. B cocTaBe CHJepHTOBLIX KOHKpellHH 3ayacTylo0 CON 
*KaTCA BKIOYeHHA TOO Ke layKOHUTAa. 

Pa3Mep rlayKOHHTOBbIX 3epeH KOsleOeTCA OT OYeHb TOHKHX Jo 0, 6—0 
MHJIIHMMeTPOBbIX. PopMa 3epeH OKpyrviad H 9JJIMNTHYeCKH-OKpyrvian; Hepes: 
3epHa HMeIOT FpO3eBHAHO-ONbYaTOe CTPOeHHe C HEPOBHOM MKHJIKOBATOH * 
BepXHOCTBIO. 

B npoxogailem cBeTe Kpynuble 3epHa rlayKOHHTa MaOMpospayHb HW Mt 
CBeYHBAICT JIMIIb B Kpaax. Menke 3epHa rlayKOHHTa MpOcBeyMBaIOT OTUeETIIH 


Ta6éaHW ae: 
XMMHYeCKHA CocTaB riayKoHuTa. BesopeyeHcKoro MecTOpoxeHHA H ero TlepecueT 


Atom 
Coyepxanne, | Monex. TOMHOE “HCO ATOMOB | ArtomHoe Ko- | Ynen0 aTow 
Bec. % Konuy, | KOs. KHCJIO-| KHCNOPOAa, | niu, KaTHOHOR KAaTHOHO 
poya paccuuT, Ha 12 7 


7,17 846 
AlsOg 7,69 075 225 0.95 150 68 
Fe0s 23,04 144 432 1/83 288 1,22 
FeO 1.40 015 15 0,06 45 0.06 
MgO 0,50 012 12 0,05 42 0.05 
CaO 2,30 044 44 0,47 44 0.47 
MnO 0,06 004 n 0,004 { } 
Na,O 1°47 025 25 0,14 50 0,24 
KO 2°74 028 28 0/42 56 0,23 
POs 0/97 007 35 ' 
S03 1:10 014 42 
d 5,98 332 332 { 
H,0- 2” 60 133 13a} 284 in ie 
Cymma 100,02 | 3013 
fess. 3 
2832 


(10, MAKPOCKONOM Kak B MpOxOAAWLeM, TaK HM B OTPaxKeCHHOM CBeTe HMEIOT 3e- 


/HytO OKpacky. 

' B nouwspH30paHHOM cBeTe STH 3epHa AalOT THMMYHOe arperallMonHoe yraca- 
j€ C HH3KHM AByyyenpenomMmeHHem. CpeqHHH noKa3aTeb MpesomMieHHA H3- 
jHAeTCA B Mpegenax 1,590—1,600. 


| Xumuyecku cocraB raayKoHNTa p. y 
pol (ra61. 1) noKa3bIBaer MoOBBIIeH- 8 
fe cofepxaHve Fe2Os (23,01%) u He- 


ObKO MOHWKeHHOe KOHYecTBO KeO 
171%). MonekyaapHpie coorHomenusa 
)ABHbIX KOMMOHeHTOB SiOz K Re2Os3 u 
1208 K AlzxOs paBHBI COOTBeTCTBeHHO 
? H 1,9. ConepxxaHve  wlenouei 
me 2)20 : ReO3=0,24. Koppensatus (Mg,  puc. f. Kpupaa HarpesaHusa rnayKoHH- 
2*)O : R203 = 0,12. OrHomenne ROK Ta OelopeyencKoro MecTopoxK,eHHA 
\JIYTOPHbIM OKHCIaM paBHO 0,55. 

| Kpuctanoxumuueckasd copmy.ia riayKoHUta p. Beno, nomyyeHHan mpu 
specueTe XMMHYeECKOrO aHaH3a m0 B. Co6omepy (5), umMeeT cleqyroulHit BUT: 
(K 0,98N@ 0,91 Cap, o9 [Hs] 9 5)0,84(M&o,o5F es, nF et to 0,21)1,54 

(OH)2A lp goSig 5g O49 0,4H20. 


75 


199° 


| Ilo cpoemy xapakTepy OHa BeCbMa 61M3Ka K (POpMy,1aM TlayKOHHTOB H3Be- 

MeCTOPO*KeHHH, OMMCaHHBIX E. K. Jla3apenko (?). 

~ Uncnosoh KosdpHuneHT KpeMHHA B TeTpasmpax cocTaBssAeT 3,58, a aio- 

WHuA B OKTas{pax 0,21. UacTb KpemHHA B TeTpadqpax 3aMellieHa aJIOMH- 

tem. OOulee coflep2kKaHHe MeXKCJIOeBLIX KAaTHOHOB B TvlayKOHHTe COCTaB/IAeT 
0,84. JlepuuutT Kalua B_ mpo- 


. 
, 


| TaOauua 2. M@2KYTOWHOM coe KOMMeHCHpo- 
‘HTTeHOMETpHYeCKaN XapakTepncTHka riayKonuTa BaH HOHOM TrHAPOOKCOHHA (H30). 
Besiopeyenckoro mecTopoxkqeHia STH WaHHble COBNAaAaloT C LAHHbIMH 


XeHApuKeca u Pocca (°). O6pa- 


Ne ulaeT Ha ceOA BHHMAHHE JOBOJIbHO 


: ; @ A |) annun ; a A BbICOKOe cCOsepxKaHve  *ee3sa B 
OKTa3IpH4ecKUX COAX PlayKOHH- 
Ta p. Beno. B sTOM OTHOLIeCHHH 
,|.04. cm. | 4,53 8 | ou, ca. | 2,26 OH O6M30K K KeJle3HCTbIM rlay- 
onus ee s ie ra KOHHTaM — CelayoHutam (2). 
mod. ca. | 3,08 aq | paicn, 1,660 Pe3ysIbTaTbl peHTTeHOMeTPH- 
5 | o4. ca. | 2,85 VAs Ons Ge 1,524 YeCKHX HCCIENOBaHHH PlayKOHH- 
> 2,56 || 43 cp. 1,321 ta p. Benow (ra6m. 2) u ux 
ep.. 12,44 | 14 i debs cpaBHeHHe C 9TaJIOHHbIMH eGae- 


TpaMMaMH IlayKOHHTOB, OMHCaHHbIx 
|. JI. Cenneuxum (°), JI. U. Top6yxosoii (!), E. K. Jlagzapenko (7) u B. H. 
iuxeeBbim (3), MOKa3bIBaIOT HaJIMuHe TeX 2%Ke HanOolee BarKHbIX JIMHHH CieKTpa 
d = 4,53; 3,66; 2,56; 2,44 u 1,524 A u copnayenne 3HaueHHH Apyrux JIMHHH C 
= 3,28; 3,08; 2,85; 2,26; 2,00; 1,691; 1,660; 1,321 u 1,268 A. 

Ha Tepmuyeckoli KpuBoit HarpeBaHua (puc. 1) HaOmOfaoTCA OTYETIMBO [Be 
AJOTePMHUeCKHe OCTAHOBKH, XapaKTepHble AVIA 9TAOHHbIX TylayKOHHTOB. 

Tleppaa ocraHopka c HaHOonee ry6oKuM 3HJOTepMUYeCKHM 3pPeKTOM Mp 
ammepatype 190° BbisBaHa Norepeli MMHepasiOM rMrpocKONHyecKOH BOLbI, BTO- 
ad OCTaHOBKa C MeHee rly6oKMM MKOM Mmpu TemmepaType 575° cBsasaHa Cc 
BIJeICHHeM KOHCTHTYIMOHHOM BOALI H HapylwieHveM KpHcTasMYecKOh pemer- 
HM MHHepavia. 

O6e3B0xKUBaHHe TOFO Ke rayKOHUTa MOKa3sbiBaeT, YTO MPH HH3KHX TeMIle- 
arypax (10 100°) Bbigennerca OKO 4% Bosbl. Ha rpacuKe (puc. 2) 9THM TeM- 
epaTypaM coorBercTByeT nepBbli KpyTOH MobeM KPHBOH 06e3B02%KHBaHHA. 
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[Ipu Somee BbICOKUX TemMepaTy pax (no 400°) orgaua BOAbI He3sHayHTeyibHa. 
WHTepBalle TeMMepaTyp 400—600° Ha6ofaeTcA MaKCHMaJIbHad MOTepA Boy 
KoTopad Ha rpaduke BbipaxkaeTcA NOJHATHeM KPHBOU o6e3BOx%KHBaHHA. Oxo} 
700° npollece JernApaTalyu MpakTHyeCKH 3akKaHUMBaercA. O6uan noTeps BO| 
cocTaBulseT OKOIO 9%. 
Cpequad BeMYMHAa EMKOCTH NOTIOULeHHA, OMpewemeHHad MeTOAOM Bap 
jlomeesa (%),B mpoweHTax CaO K HaBecke YHCTOFO rulayKOHHTa, COCTaBHula 0,& 
@MallvaibHO riayKOHMTOBbIe 3alexKH GOacceliHa p. Beso, mo-BuxuMoM 
cilelyeT CBA3bIBaTb C KpaiHe MeJIKOBOAHO-npHOpexHOH o6cTaHOBKOH. ITO 
Ka3bIBaeTCA BbICOKHMM COfepxKaHHAMH OpraHwyeckoro MaTepHaJla B COCTal 
BMeLLalOlLUX TEMHO-CepbIX, MCCTAMHM MOUTH YePHbIX MeCKOB HM aJICBPOJIMTOB ally 
Tpepopuguble mceBgqomopio3bl ChepvToB 


| % JOCTaTOUHO KPYMHbIM pacTHTeJIbHbIM OCTATK) 
100 Takyke MOryT YyKa3bIBaTb Ha MeJIKOBOHOC 
S go OOCTaHOBKH. XUMMYeCKHe OCOOeHHOCTH pd 
os CMaTPHBaeMbIX TvlayKOHHTOB, B 4YaCcTHOC 
aa : BbICOKOe COsepxaHwe B HUX OKHCHOFO «Kel 
Ras 40, 3a, MOLTBepKMaloT Me/KOBOJHDIM Xapakty 
& & 20 3aJlerKeH. | 
0 [ayKOHUTbI C MOAOOHIM XHMHYECKEM G 


200 400 = 600°C crapom ‘JI. UA. Top6yxosoli onpexenstor 
Puc. 2. Kpusaa oGesnoxusanua MMeHHO Kak HaKOMJIeHHsA BepxHeH ac’ 
riayKOHuTa GeslopevencKoro MecToO- welbda (1). | 
occa porxk Nenu A [ulaykoHuTOoOpasoBaHHe, KaK paccMe 

j pHBaeT BO3HHKHOBeHHe 9STOrO MHHepai 
H.° M. Crpaxos (’,’), mpowexoquo B_ pesyJibTaTe TuypoxuMuyecko 
CHHTe3a B CaMylO MepBy!O CTaflMIo JMareHe3a, KOrfla BOCCTaHOBHTeJIbHbIe pea 
WMH elle He OCTHTMM cBOerO MaKCHMaJIbHOrO pa3BuTHA. B anbHeiiitie 
B CBA3H C YCHJIHBIUMMCH pa3lioxKeHHeM OpraHHyeckoro MaTepHaJla HM C 
YCJIOBJICHHbIM STHM MaKCHMaJIbHbIM pa3BHTHEM BOCCTAHOBHTEVJIbHbIX IMpOLk 
COB, MpOwcxoO_Ms0 OOpas0BaHve cuyepuHta. OTMeueHHbIi BbIe 3aXP 
CHepHTOM YylayKOHMTOBOrO MaTepHasla OKa3blIBaeT, UTO CHepuT OOpa: 
BaJICA B Ooslee MO3THIOIO CTaquIO WuareHesa. 

Cna6aa OTCOPTHPOBaHHOCTb TlayKOHHTOBOrO MaTepHasla YKa3bIBaeT Ha € 
CHHTeHeETHYeECKHH ABTOXTOHHBIM xapakTep. He UcKmI0ueHa BO3MO>KHOCTH } 
KOTOPOrO NepemMelleHHA H HEKOTOPOH COPTHPOBKH TlayKOHUTOBbIX Macc B Hz 
Oomee O6oralleHHEIX TIayKOHHTOM MmpocoliKax (%). 

Sanexn rlayKOHMTOB B Oacceline p. Besoii HecOMHeHHO MpecTaBAIOT 3} 
YHTCIbHBIM MpaKTHYeCKH MHTepec. ITO NOATBEpxAaloT KpyMHble pa3Mepbl J 
CTOpO*KACHHA HW BbICOKHe KOHICHTpallMH rilayKOHUTA. 

Poctosckuii-Ha-Jlony Tlocrynuao 
rocyWapcTBeHHbIi yHHBepCcuTer 9 X 1958 


- IMMTHPOBAHHAS. JIATEPATYPA 


} JI.W. Top6 yuosa, Tp. Mucr. reon.nayk AH CCCP, s. 114,reon. cep.(Ne 40) (19% 
stoee K. Jlas ae €u KO, COopH. Bonpocbl MuHepanornu ocaqOuHbIx pores it I 
eee 1956. B. HW. | Muxees, PentreHomeTpHueckHit onpegzennTenb MHHe 
mos, 1957. 10. A. Posanos, K. MW. Toactuxuua, IIpupoguple MuHepaabl 
murmental, M., 1947, 5 HW. JI. Cenuneuxuihi, PeutreHometTpnueckue TaOMMIbI QA ON 
ACNEHHA KOJVJIONTHbIX MUHepaiosn mous, M3y. AH CCCP, 1941. ® Bn. Co6oneps, FE 
ACHHe B MHHepaoruio CuMKaToB, JIbBos, 1949. 7H. M. Cr paxos, Hs3s. AH lee 
ne Ne Du(L953) Oe CTpaxos, C6opu. Bonpocni MuHepanornu ocagour 
eee HHH, KH. 3 4, JIbBop, 1956, crp. 7. ®UW. A. Ulam paw, Tam xe, crp. | 
-Dwe ben doticies ic Sk gisie. Am. Min., 26, Ne 12 (1944). 
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Hoxaays Akayemun nayrx CCCP 
1959. Tom 124, Ni 4 


ITET PO PA®H ff 


| JI. C. AJIEKCEEB 
| O MHHEPAJIDHbIX TPHMECAX B HCKOMAEMbIX YIJIAX 


(ITpedcmaeaexno axademuxom H. M. Cmpaxoeom 11 X 1958) 


 WUsyuenve munepaspupix mpumeceli B yriax, O6yCNOBIMBaIOLIMX UX 30yb- 
AOCTb, HMeeT Tak2Ke 3HaveHHe JIA pPeleHHA BONMpocoB reHesuca yrseii, BoccTa- 
AOBJICHHA Masleoreorpadwyeckoi MU challMabHOH OOcTaHOBOK yrvleHakonseHHA, 
KOPpeJIAWHH YIVICHOCHBIX TOMUL UH NapawenMsaluu MWiacToB yras, pacnpesxe- 
TeHHA HW CPOPM HaxOx*AKMeHHA PeAKHX HW PpacCeAHHbIX 9/IEMECHTOB B YTOJIbHbIX Mla- 
-TaX M B BEILCCTBE YIVIeH, BOMPOCOB NpOrHosHpoBaHUuA CTeleHH OGoraTHMOcTH 
yruieH WM ONpefeedHA HX MpOMbILWIeHHOH WeHHOCTH HM Mp. 
| is HEMHOPOYHCIICHHBIX padOT, MOCBAULCHHbIX H3Y4CHHIO MMHepaJbHbIX MpH- 
meceH B yIJIAX XHMHYCCKMMH HM CNeKTPO- H peHTrTeHOMeTPHYeCKHMH MeTOaMH H 
1OZ, MOJAPH3aWMOHHbIM MHKPOCKONOM B YIOJIbHbIX WWIMdax MW aHUiucdpax, BUL- 
10, 4TO JIyUlHe pesyJIbTaTbl JaeT NocseqHHH Mero. OfHaKO M OH He MO3BOA- 
2T MOJIHOCTbIO BbIABATb BeECb KOMIWIeKC mpHMeceH. []oq nomapuH3sauNoHHbiM MH- 
KPOCKONOM He OOHaPyxKMBAIOTCA aJWIOTHPeHHbIe H AYTHTeHHbIe aKIeCCOpHbIe MU- 
JepaJibl, KOJIMYeCTBO KOTOPbIX C/IMLIKOM MaJIO, HW PIMHHCTbIe MHHepabl, KOTOpble 
{alle BCerO COCTABJIAIOT OCHOBHYIO YaCTb MHHepaJIbHbIX MpHMecelt, HO pa3Mep- 
HOCTb KOTOPbIX HaXOMWTCA BHe MipeseslOB paspeillaloluleH CNOCOOHOCTH MUKpO- 
>Kona. B moculequee BpeMA NOABHIMCb padornl (',”), B KOTOPbIX JIA H3yYeHHA 
MUHepaJIbHbIX MpHMeceH CTaBHTCA 3aaua MpeABapuTebHOrO M3B/eueHHA UX 
M3 yrsieH MyTeM XHMHYeCKOTO PaCTBOPeHHA HIM CKHTaHHA Oprahuyeckoro Be- 
WecTBa moceqHux. M3pneueHHble TaKHM OOpPa30M MMHepaJIbHble MpHMecu U3y- 
JaioTCA C HMMepcHelt MOJ, MHAKPOCKONOM. OTH MeTOAMKH MO3BOJIAIOT MeTaJIbHO 
A3Y4UTb YCTOHUMBbIe AKIECCOPHble MHHepavbl, a TAaKKE pasJIHMUHbIe MOLMUKA- 
(MH KPCMHEKHCJIOTHI H MOJIeBbIX WMaTOB. OfHakO 3HayHTeJIbHaA 4YaCTb MHHe- 
PaJIbHbIX MIpHMeceH MO BOseHCTBHeM CHJIbHbIX XHMMYCCKUX peareHTOB WIL 
BbICOKHX TeMMepaTyp pa3spyllaeTCA WIM BHAOM3MeHseTCA, BCJIeACTBHe 4ero He 
MOryT ObITb H3YYeHbI PIMHUCTbIe OOpasoBaHHA, KapOoHnaTHl, CYIbPUAbI HU CyJIb- 
(baThl, OKHCJIbI KeNe3a, YaCTb OKMCIOB THTaHa MH HeKOTOpble Apyrve MMHepaibl. 
B Hale paOore m0 H3y4YeHHIO MHHepaJIbHbIX MpHMeceli Me3OSOMCKUX yruieli 
XaOaposckoro Kpas MbI* MpHMeHsAeM cmocoO MexaHMyeCKOrO M3BeyeHHA HX 
M3 BelleCTB yrvleH, 4TO OGecreuHBaeT BO3MOXKHOCTH NOMHOTO H3yyeHHA BCeH 
MUHepaJIbHOH accolMaluu B yriax. CmocoO oTiMy¥aeTcaA MpocTOTOH mpollecca 
O6paOoOTKH MpoO H BO3MOX*KHOCTHIO NIPHMeHeHHA Camoro 3/1eMeHTapHoro OOopy- 
nopaHua. Ilo stomy cnoco6y 6pliu OOpadoTaHb! yruu BypewHcKoro kaMeHHO- 
yroulbHoro Gacceliva (YpraspcKoro HM TbIpMHHcKoro MeCTOpPO?*KJeHHH), a Take 
yrau Eppelickoli aBTOHOMHOM OOmacTH (GupcKHe M MOHAOKOBCKHe). Bee yran 
KaMeHHble, PYMYyCOBble, cpefHeli CTeMeHH MeTaMOp*U3Ma, BbICOKOSOJIbHbIe WIM 
CpesHe3OJIbHbIe, MPeCHMYUeCTBeHHO MOMyONecTAIMe, HeEACHONMOMOCUAaTHIe HW NO- 
YMaTOBble WITPHXOBaTbIe, B OCHOBHOM KJlapeHoBble. OpraHuyeckaA 4aCTb yT- 
1eii COCTOHT PlaBHbIM O6pa30M 43 MpOAyKTOB HeMosMHOrO OCTYAHeBAHHA JIMPHUHO- 
Fe/JMOO3ZHbIX PaCTHT@IbHbIX TKaHeli, Kak paBMJIO HecyWMXx cies! SioseHH- 
all, C MpHMecbiO He3HayHTeIbHOrO KOJMYeCTBA JIMMOMAHbIX KOMMOHEHTOB. 


* Pa6oTa MpoBoyutTcA rpynnok mo, pykoBOCTBOM IO. b. YctTuHosckoH, KoTOpad 3aHH- 
faeTCA W3Y4eHHeM Me30301ICKHX YIvIeHOCHbIX (popMal\HH XaGapoBcKoro kKpaa. 
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TIpumesiempili Hamu criocoO CBOAMTCA B OCHOBHOM K CJle1YyIOULeMy. IIpo6a 
yrid ApoOuTcs B WapoBolt MeyIbHULe, MpH4eM PerKHM qpoOenuaA noqOupaerca 
TaKUM OOpa30M, YTOObI CHJIa yMpyrux yAapoB WlapoB Oblia HOcTaTouHa AWA pas-' 
pyuleHuA XpyMkKOro OpraHwyeckoro BellecTBa yi, HO HefocTaTOUHa AIA pas- 
pylleHHa Ooee KpelKUX MMHepavIbHbIX IIpHMeceH. B pe3yibTate Takoro Apo- 
6leHUA ToyyaeTCA MeXaHWyecKad CMeCb H3 H3Me/bYeHHOTO AO COCTOAHHA, 
yApbl OPraHMyecKoro BeUlecTBa YIVIA H CBOOOJHBIX OT yIVIA MHHepasIbHbIXx TIpH- 
Meceli, a TaKyKe HeKOTOpOrO KOJIMY¥eCTBA Me/IbYaHUIHX YaCTHYeK, MpeAcTaBJA- 
jOulMxX CO6OH CpOocTKH OpraHHyecKoro BelllecTBa yrvid C HEOpraHH4eCKHMH MH- 
HepaJIbHbIMH YaCTHWaMH. Ira CMeCb pa3feIAeTCA MO MeTOLYy A3ep6aliy>KaHcKoro 
Hay4HO-HCCefOBaTeIbCKOTO HHCTUTYTa Ha KaCCbl, C COCTABJIAIOUMMH 60.1b- 
we 0,01 mm u Mexbute 0,01 mm. O6a Ksacca NocpesxcTBOM LeHTpHdyru poBaHHA 
B TAKEO 2KUAKOCTH C YACIbHSIM BECOM, PaBHbIM JBYM, Pa3e/IALOTCA Ha yOuIb- 
Hy!0 HW MHHepasbHyio uacTH. TakHM O0pa30M OKa3bIBalOTCA BbIJC/ICHHbIMH 
MHHEPaJIbHble MIpHMeCH YIrvIA, paseeHHble Ha K/1aCCbI a/IeBPHTOBOH H MeMTOBOK 
Ppa3MepHOCTH; OHH MOryT M3yyaTbCA JOObIMH CYyUkeCTBYIOULMMH MeTO,aMH — 
TOUHO Tak 2Ke, Kak eCJIM Obl OHH Obl BbIZeeHbI H3 OObIKHOBEHHBIX OOJIOMOUHBIX 
mopod. | 

YcraHoBeHO, 4TO B Mpollecce OOpadoTKH MpoO yrueH B WapOBOH MeJIbHULE 
MMeeT MeCTO HE3HayHTebHOe pasApoOMeHHe MPHCYTCTBYIOWIMX B OOMbLUINX KO- 
jiMuecTBaX MHHepasloB sierkoH pakunH (d<2,75 MM) Hu Oovlee 3Ha¥HTeJIbHOE 
pasqpoO/leHve ayTHreHHbIX OOpas0BaHHi, OTHOCHTebHO KpyNHbIX M Hempou- 
HbIX. He mogpepxKeHbl ApoOMeHHtO aKWeCCOpHble OOJIOMOUHbIe MHHepaibl B CH 
HX OObUIOH KpemocTH H O4eHb MaJibIX COJepKaHHH HW PIMHHCTbIC MMHepaJib 
MeMTOBOH pa3MepHOCTH — BBUAY HX 4pesBbINaHHO MaJIbIX pa3MePpOB H CBOH- 
CTBeEHHOH HM BA3KOCTH. MuHepasibHble YaCTHYKH MeHTOBOH pa3MepHOCTH E 
pe3ybTaTe TakOH OOpaOoTKH yrvleH OTJeMIOTCA OT OpraHHyecKOro BeleCTBZ 
yruieH B 3Hau4HTeIbHOH CTeMeHH, HO He MOMHOCTbWO. 

BenelcTBve pa3qpoOeHHA “aCTH MHHepaJIbHbIX MpHMeceli H He COBCeM TOM 
HOrO OTACICHHA TIMHACTOH (PpakWHH OT OpraHHyeckoro BelllecTBa yrueH mp 
3TOM MeTOZe He yAaeTCA MpOH3BOAUTb PpaHyJIOMeTPH4eCKHH aHaJH3 BbiqemeH: 
HbIX MHHepaJibHbIX MIpHMeceH yrvleH H MOITOMY MpHXOZUTCA AOBOMbCTBOBATHCS 
rpaHyJIOMeTPpHYeCKHM aHaJIH30M HX 30JIbI. 

OcHOBHbIM JOCTOHHCTBOM MpedaraeMoro MeTORa ABIAeTCA TO, UTO ON TO 
3BOJIACT BLIABUTb HM MPOBeCTH TOUHYIO AMarHOCTHKY BCero pa3HooOpa3sHoro KOM 
Mlekca MMHepaoB, COCTAaB/IAIOUUX MHHepaJIbHble MpHMecH yrvieit. 

MuvepasbHble MpHMecH B yIvIdX HeEOOXOZHMO H3y4aTb C HMMepcneii m0) 
MOJIA PH3aUHOHHbIM MHKPOCKOMOM B CO¥eTaHHH C H3YYeHHeM OObIUHbIMH MeTO 
WaMH B YPOJIbHbIX WWIndpax HW aHaHdax. 

IIpu MOMOWH OMHCaHHOrO MeTOJa IPH H3yYeHHH MHHepasbHBIX MpuMecel 
yraiei Bypenuckoro Oaccelina Obl0 ycTaHOBJIeHO, YTO OHH MpezcTaBAIOT Cobo! 
COKHYIO CMe€Cb Pa3HOOOpasHbIX MHHepasloB. ITO — rIMHUCTbIeE MMHepavibl 
KBapIl H MOJI€BbI€ WiMaTbl, B He3HAYHTEbHBIX KOJIMYeCTBAX BYJIKAHHUeCKO! 
CTEKNO, CMOMbI, AMPHOObI HM MM POKCeHbI, KapOoHaTH! (CHAepHT, KabUUT u Ap.) 
CyJIbPuAbl (MpenMyuecTBeHHO NHpHT), OKUCJIbI KeNesa (rIaBHbIM o6pa3om Mar 
HeTHT H HJIbMeHHT), THTAHOBbIe MUHepasbl (OPyKHT, aHaTa3, MefKOKCeH), CYJb 
arbi (rumc, aHruqputT, WenecTuH, OapuT), KOMMeKC ycTOiUHBbIX aklleccop 
HbIX MHHepaJoB (IMPKOH, KOPyHJ, SNHOT, TYpMaJIMH, rpanar, ccbeH, WINHHesb 
CTaBpOJIMT H Jp.). 

OcHoBHylO Maccy MHHepaJbHBIX MpuMecelt yrmei cocraBAIoT rMHHCTHI 
MHHepaJbl MeIMTOBOH Pa3sMepHOCTH UH OGMOMOUHBIe 3epHa KBaplla HM MOVeBBI 
INNaTOB MeIKO- HW pexke cpefHeasleBpuTOBOH pa3MmepHoctelt. 

Tauuuctee (paki MHHepadbHbIX mpuMmeceit B pesyJIbTaTe TepmMorpady 
aecKOro H SIeKTPOHOrpapuyeckoro aHa/iM30B* OOHapyKUBalOT FH pocsOAMCTHi 
H KaOJIMHUTOBbI COcTaB. HepeqKO B HHX COJep>KaTCA 3HAUNTeEABHbIe KOMMUECTB: 
3aKUCH 2Kese3a. Tloq 9/leKTpOHHbIM MMKPOCKONOM THApocsiosa UMeeT OGM! 


* Tepmorpadnue 
CKHe H SJIEKTPpOHOrpaduyeckHe aHaslH3bl BbIMOHeHDI 
p Uucruryte reonoran AH YCCP. p nbt A. M. Jenncosbit 
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i 
pate HJIM M€H€e H3OMCTPHYHBIX WIM HECKOJIbKO YJJIMHCHHBIX WWlacTHH Herpa- 
(WIbHOH dopmbl. KaonmHnr mpefcraBeH KpHcTasaMu reKcaronasmbHoro O6- 
ka WIM HX OOJIOMKaMH. 

‘ TeppHreHHble MHHepasibl M0 CBOeMy COCTaBy COOTBeTCTBYIOT nmopoyam, ca- 
.BIUMM OO/lacTH cHoca. B 3TOM OTHOIMeHHH OHM HHYeM He OTMMUAOTCA OT 06- 
Fe cuntix MHHepaslOB NOpo, KOTOpble CaratoT MOYBbI, KPOBJM MH «MOposHbIe» 
)OCIOM B YFOJIbHBIX Mulacrax. OwHaKO y MuHepasbHDIx mpHMeceli yraeH ecTb 
*CBOH OCOOeCHHOCTH, ABJIAIONIHECA CeACTBMeM CrelMduKH PUsHKO-xHMuMYeCKUX 
SJIOBHH TOPPAHHKOB, B KOTOPbIX MpOHCXOAMO HakorleHve pacTuTesbHOrO 
PXOMMOFO BelllecTBa yrleH HM ero 3acOpeHHe MpHHOCHMbIMM BOOIO HeopraHn- 
SCKUMH IIpMMecsamn. 

) [lia MunepasbHbix MpuMecei yrieii xapakTepHo, uTO xuMMUeCKH HeycToit- 
iBble OOJIOMOUHbIe MHHepasibl HaAOMOMatOTCA pa3/IOXKeHHbIMM, a YaCTO H BOBCe 
‘CYTCTBY1OT. OTO OOBACHHeTCA TEM, UTO, OYUN 3aHeCeHHbIMH B OpraHMyeckoe 
eXOMHOe BeLLECTBO yrvleH, HAKOMMIABLUICeCA HM pa3sslaraBLeecA B YCOBHAX TOp- 
AHbIX OOJIOT, OHH MOMadaiM B XMMHYECKH AKTHBHY!O Cpesly C OUeHb HHU3KHMH 
(aueHu AM pH, mpucyuwumMu oOpa30BaHHiO OCaMOUHbIX OTJOXKeHHH, pe3KO 
ICCTAHOBUTEJIbHBIMH 3HayeHHAMH Eh, B CBxA3HC BBICOKMM HaplHasbHbIM jaB- 
oHHeM CO,. Kak moka3biBaeT M3yyYeHHe C MOMOIIbIO MO yYKOJMYeCTBeHHOrO 
ee aHaJw3a* pacipeseeHHA XHMHUCCKHX JJICEMCHTOB M@xKILY MH- 
2PaJIbHbIMH COCTABJIAIOUIMMH UW OpraHHueCKHMH KOMMOHeCHTaMH Yyrviel, a TakrKe 
OKAY YAMA HW COMpPOBOKAAalOulMMAM HX NOpOAaMu MOUBbI, KPOBJIH HW Mpoci0eB 
| YFOJIbHbIX TwlacTax, yrumeoOpa3yloulwe Mpolleccbl BbISbIBAIOT ZHEpru4yHoe 
epepaciipefeseHHe XHMMYECKUX 3JIEMCHTOB, BbIparKalouleecA TMWiaBHbIM OOpa- 
oM B MHrpallu UX B MOUBbI, KPOBJIM HU «MOPOAHble» MpOCJION YFOJIbHbIX MIaCTOB. 

Jina yraei XapakTepHO MOBbIIMeHHOe MO CpaBHeHHIO C NMOposamu MOUBBI, 
DOBJIH MW MpocsoeB B YFOJIbHbIX WlacTaX OTHOCHTe/IbHOe COsepxaHHe Gosmee 
2PKUX OGJOMOUHbIX MUHepasloB, 4TO OCOGeHHO HarviaAHO MposBsAeTcA Ha 
2TOHUMBbIX AKI[CCCOPHBIX OOJOMOUHBIX MMHepalax. Taka rpaBuTalluoHHaa 
AppepeHuwallua MUHepasIbHbIX MpHMeceH yrvieli OObACHAeTCH CNOKOMHbIMH 
2IOBUAMMH JMHaAMMKH NepeHoca UW OcaxKeHHA OOJOMOUHOFO MaTepHaa B TOp- 
AHBIX OONOTAX B OTIHUNE OT YCJIOBHH OTOXeCHHA B MOpOax MOUBLI, KPOBJIH 
mpoco0es. . 

Cpequ MuHepasbHbIxX MpuMecei yrvieH 3HauHTeIbHbIM HHTepec MpeACTaBJIAIOT 
HMUYeCKH YCTOMYMBbIe AKILECCOpHble OOJIOMOUHbIe MHHEpavibl. OHM OTIMUAIOTCA 
WIbWIeH, UEM B MOUBe, KPOBJe H MpOCsOAX, BbIepXaHHOCThIO COCTaBa H OTHO- 
IT@MbHOFO COMepKaHUA Kak MO paspesy, TaK HM MO MMOUWLaM YrOJbHbIX mMwac- 
9B, B CBA3H C UCM OHH MOTFYT ObITb OOlee YCMeWIHO HCMOb30BaHbI B IWeIAX Ma- 
—AMNeNUZaWH YPO/bHbIX MiacToB. [IpopeyeHHbIe B 9TOM HampaBeHHH Uccwe- 
)BAHHA MO3SBOJIAIOT BbITH 3a pamMKu BypeuncKoro OacceliHa HW CieaTb BbIBO- 
1 Goulee OOuero XapakTepa. Ecim mpaBoMouHa KOppeAWMA 0 aKILeCCOPHbIM 
WHepalam WIA JMTOMOTHYeCKM Pa3JIMYHbIX MOpOA, TO KOppeAMA NO ycToH- 
{BbIM AKI[CCCOPHbIM MHHepadaM yrvieli — MopOf, OYeHb YYTKHX KO BCAKHM 
3MeCHeHHAM pexKUMa reoslorMuyecKHX MpoOlleccoB,— JOMKHa OBITh MpH3HaHa 
060 JlocTOBepHOH. 

Bompwioli unTepec MpefcTaBAIOT ayTHTeHHble MMHepaJbl, BXOMAIIMe B 
CTAB MMHepasbHBIX UpuMeceH yruieH. KomuuecTBeHHO Cpe HUX pe3KO Tpe- 
lalaroT CHepuT MU MMpHT. OTH MHHepalibl HaOJOLaloTca B pa3JIHUHbIX COOT- 
JIUeCHHAX — OT Gouee WIM MeHee paBHbIX COJepxaHHH MO NOYTH NOHOTO 
ye3HOBeHHA OJHOrO H3 HUX. OgHako yale CHJepurTa OpiBaer OOJIbIe, YeM MH- 
ita**: HepeKO, MPH 3HauMTeIbHbIX COMepKaHHAX CHMepHTa, MMpHT HaOJIIo- 
1eTCA B HE3HAUHTE/IbHBIX KOJIMYCCTBAX HIM CoBceM oTCyTcTByeT. B noposax mo4- 


* Ayanu3bi Beimomnenst B. B. Jlanunoli B cnekTpambHol ma6opatopuu JlanbHeBocTouHOrO 
Mana CuOupcKoro oTgerenun AH CCCP. 
** MynHepalOrMuuecKH aHasMU3HpoBaHbl (Cc H3yYeHNeM BCCrO MHHEPaIbHOrO KOMIIJICKCAa) OKOWIO 
o6paszioB HU Mpo6 yruieH, OTOOpaHHbIX M3 BCeX CBHT YIVICHOCHPIX OTMOXKCHHH Bypeuxckoro 
ecelina, a Takxe Oomee 60 o6pa3i0oB Nopox MOUBbI, KPOBJIH H MpOCMOeB B YIOJIbHBIX 
F 
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BbI, KPOBJIM WH MpocsoeB pOwlb MMpuTa MafaeT MO cpaBHeHH!IO C IMpMMeCcAN 
B yriax. Kak CHfepuT , TaK HW NMpHT OOpas0BaHCb B CTasMio AMareHesa, 0 4E 
CBUeTeIbCTByeT XapaKTep HaXOKJeCHHA HX B BellecTBe yrvieH. | 


HlabHeBocTouHEllt (puna Tlocrynu10 


| 
Cu6upceKoro orgeneHun Akayemuu HayK CCCP 8 X 1958 | 
| 
| 


UMTHPOBAHHAH JIMNTEPATYPA 
13.U. Tanatap-Bapaw, Hayun. gan. [nenponerposck. roc. yuus., 39 (195 


7 A.A. Jlapumes, A.A. Ky p6atosa, Tp. Jla6. reon. yrna AH CCCP, B. 6 (195 
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Hoxaagn Akagemun nayx CCCP 
1959. Tom 124, Ne 4 


MIETPOrPA®HA 


A. HW. THH3BYPr 


CY JIbB®UAHBIE KOHKPEUWMOHHBIE OBPA3OBAHUA 
B YPOJIbHbIX NJIACTAX AHFPEHCKOFO MECTOPO>K EHHS 


(1Tpedcmasaeno axademuxom H. M. Cmpaxoeeim 20 VI 1958) 


_ Cynpuyupie KOHKpellMOHHbIe OOpas0BaHUuA B YrAAX MpemcTaBsAOT HHTe- 
C B CBA3H C BOIpPOCOM O MpoucxoxKeHHu yruied. Tem He MeHee B INTepaType 
I€CIOTCA JIMUb OTACJIbHbIe YNOMHHAaHHA OO HX HaJHUHH. 

Hlenb HacTosulei 3aMeTKH — aTb KpaTKylO xXapakTepHcTHKy 9THM OOpa- 
BaHHIM, IWMPOKO paClpocTpaHeHHbIM B YFOJbHbIX MviacTax AHrpeHcKoro 
CTOPO?*KJCHHA, BCKPbITbIX OTKPbITbIM Pa3pe30M Ha MpoTAxKeHHN GOosee 2 KM. 
'B AuxrpeHcKoM MecTopoxwKfeHHH yrieHocHas TOMULa OTHOCHTCA K cpesHe- 
ockomy Bo3spacTy. Mounoctp ee or 40 go 100 m. 80% yraeHocHol TonuH co- 
aBAAIOT yr H 20% HHbI, aJieBPOsIHTbI, NecuaHHKH. Ova pasfensetca Ha 
DKHIOIO H BepXHio1l0 YaCcTH. HvWxKHAA WACTb CJlaraeTCA MOLLHbIM MacTOM yruiA 
)OCTOFO CTPOeCHHA, B BeEpXHeH OTMeYaeTCA CJIORKHOE NepecavBaHhe YFOMbHbIX 
lacTOB C nNopojon. 

HwxKHuit miacr uMeeT moutHOCcTb OT 30 Zo 50 M. On cocTOoNT NoUTH UCKIJIIO- 
(T@IbHO H3 MATOBOFO (PlO3eCHO-KCHJICHOBOTO OJHOPOAHOTO UM LWITpuxoBaTOrO 
» (piozeHy yruin. OOulyto ero OAHOpoOmHOcTh HapywatoT TOoHKHe (0,05—0,20 m) 
JOCMOHKH HeEOAHOPOAHOTO yIviA C JIMH3aMH BUTpeHa HM MopeHo-Kapena. Mc- 
HOUCHHEM ABJIAIOTCH JIMH3bI NecuaHukKa. B BepxHeH uacTH 3TOrO MacTa Ha- 
MTbIBaeTCA JO 8 NpocmONKOB Noposb MowHocTHIO oT O,02 700,15 mM. B Hem no-: 
OAHHO BCTpeyaloTCA KOHKpellHH muputa. BepxHas uacTb paspesa yrvieHocHori 
MLM COCTOHT H3 6 MacTOB yriA, pasqeeHHbIX M@XKLyY COOOH pbIxXJIbIMH Tlec- 
1HO-PJIMHHCTbIMH MOpogamu. B sTHx MiacTax yrs npeoOsaaioulee 3HayenHue 
ACCT MATOBbIM (piO3eHO-KCHJICHOBbIM yrOJlb WH MVIOTHbIM OAHOPORHbIN WopeHo- 
li yroJlb CMelUaHHOFO HIM cprOseHOBOrO COCTaBa; NOAYMHEHHOe 3HaAYeHHE MMe- 
fr MOJIYMaTOBbIe KJapeHO-MOPeHOBble MH MO YyOMeCTALLME MIOPeHO-KJIa peHOBbIe 
mu. Tlocnequue clarator cow MoUlHOcTbIO He Gosiee 0,30 mM. B 9T0H uacTH 
3pe3a B MlacTax mopoq HW pexe yrleH BCTpeyaloTCH MHOFOUNCJeHHbIe 
paBaecoOpasHble KOHKPelHH MMPHTa, BUTPeHH3HpOBaHHble CTBOJIbI H CTeOJIH, 
TakKe OGJIOMKHM JIMrHuTa. KoHKpelMOHHbIe OOpas0BaHHA BCTpeualoTca yallle 
MOCpeCTBeEHHO B IWiacTax yrvls H pexke B Mpcmokax nNopospl. OHako 
2Ke eC OHH pacnosaraiorTca B Nopose, OCHOBaHHE HX HAXOAMTCA Ha KOHTAKTe 
qlacToM yraa (puce. 1). 

B HwKHeM MlacTe OHH BCTpedaloTCA OYeHb YaCTO HeMOCpeMCTBEHHO B yTuie, 
CTOALLEM MOUTH HCKJHOYMTEIbHO 3 (plOSCHH3H pPOBAHHBIX MHKPOKOMMOHCHTOB. 
Apemeax yrOMbHOM Maccbl OHH pacnpedelAtoTcA He CTporo paBHOMepHO H MIpH- 
OUeEHbI K €€ pasJMYHLIM ropH30HTam. Hanpumep, Mpv MOWIHOCTH B HECKObKO 
TPOB OTJIebHble KOHKPelMH BCTpeyatoTcA yepe3s | nn 0,5 M, HO HepegsKo 
Tpevalwrcd MX CKOMIeHHA (pHC. 2). 

Crenyer, OMHaKO, OTMETHTb, YTO Ha CeBepe B MOULHOM HH XKHEM IWIacTe KO- 
yecTBO KOHKPeUHOHHBIX OOpa3s0BaHHit 3HaUMTEbHO OosbUIe, YEM B STOK Ke 
cTH macta B 2 KM 1oxkHee. Ha wre mpeoblaqaioT MH3OBUAHbIe OOpaz0BaHHA. 
WeHTpasbHO vacTH WM Ha ceBepe OOpalilaeT Ha CeOA BHUMAHHE HECKO/bKO 
mbluee KOMMYECTBO WapoOOpa3sHbIX WM Xe/BAKOMOOOHHIX BKJMIOYCHHH. 
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Takum o6pa30M, CTporoH MmpHypoueHHOcTH KOHKpeUHH K OTJ@IbHbIM TI 
cTaM HJIM TOpH30HTaM MOUIHOrO MWlacTa He Ha6rolaetcax. DopMa Haxomye 
KOHKPeMOHHbIX OOpasoBaHHi, pasHooOpa3sHad: JIMH3bI-KapaBav, JIMHS3bI-T 
CNOuKH, KeIBAKU, «enewiKH», Wapbl, HceBsOMOposbl NO AepeBy (puc, 3, J, 


Mince: 
599%5 5% 
SOOO 


fan, 60s BP OB EE 


Puc. 1. Konkpeluh nuputa B MpocioHKax NOpodbl, pase AOWlAx 
YrOuIbHbIe MaacTbl. 1 — MaTosblii (plO3eHO-KCHJICHOBLI yrowb, 2 — 
KOHKPeUHH NHpHTa, 3 — raiwva, 4 — MecuaHHK 


JIMH3bI-KapaBav MMeIOT KAaK Ha KpaAX, TaK HW B CepefMHe OJMHAKOBYW TC 
muy. B WIMHY OHM B OTJEbHBIX Cly4aax JlocTHraloT 2 M IIpH TOME 1C 
25 cm (puc. 1). 

JIMH3bI-MpocmOHKU AOcTHraIoT B WWIMHY HeCKOJIbBKHX MeETPOB IIpH OUeHb | 
‘S3HaUHTeNbHOH TomuyHHe (1—2 cm). 

JlenewikH HW 2KeIBaKH XapaKTepH3yIOTCA HeMmpaBHJIbHOH PopmMoH, ocober 
2KelBaku. BewwunHa UX (KaK Tex, TaK H Apyrux) KoMeOseTcA B Mpewenax 2- 
(u Gonee) nO cnurocHyTOH uacTu u If 
12 cM NepneHANKYJIApHO K Hel. OOpa 
BaHHA WapooOpasHoH (OpMbI HMeIT | 
ametp oT | MM Jo 5—6 cmH Gosblue; , 
BOJIbHO YaCTO BCTpeyaloTcs IWapbl, cp: 
wMeca mo WBoe u 0 Tpoe. TIceszom 

fam | / a 2 (po3sbl MO WepeBy Tak>Ke OTHECeHbI HaM 
KOHKPeWHOHHbIM OOpa3s0BaHHaMm. B > 
Puce. 2. Ckonenne KOHKpenMoHHBIX OGpaso- PCHHOM SasleraHHu B (pio3eHO-KcHe 
BaHHH MMpuTa B MOWHOM MacTe yras. BOM Yrvle BCTpeuaiHCb KPyMHble Mu pH 
}OxKHaA WacTh paspesa. / — AMH3bI BUTpe- 3UPOBaHHble OOMOMKH JepeBLeB, Hep 
Ha, 2 — nonyOnecTAWMH MOpeHO-K.1apeHo- 
BI YrOub, OCTANbHbIe OOOsHaYeHHA KO CIWIOCHYTBI€ WH MpAMble, HHO: 
Te Ke, 4TO Ha pue. | COrHyTbI€, SaXBaveHHble B KOHKpell 
mapooOpasHon cbopmpl (prc. 3, /).B 
Basle Obll HaiieH OOIOMOK NM PUTH3HPOBaHHOLO JepeBa, COBepUIeHHO He CIVIL 
HyToro, Auamerpom o 15 cm, AnuHoIo 40 cm. Makpockonuyecku mnouTn 
KOHKPeI[HOHHbIe OOPas0BaHUA HMeIOT XKCITOBATHIH UWBeT pa3s/IMUHbIX OTTEHK 
HeEOJMHAKOBO YETKO BbIParxKeHHOe KPUMCTaJIMYeCKOe CTPOeHHe, OoMbINOH ye 
Hpi Bec. [loq MuKpocKONOM* KOHKpelHH CocTOAT u3 AUuCyALdusa xKene 
NpeHMYyULeCTBeEHHO NHPHTa, B MCHbIWeH CTeneHH MapKa3HTa H pH yuacTun 
OO bIIOrO KOMMYECTBA MebHUKOBUTA. JlaHHble ClekTpasbHOrO aHasH3a (Tabs 
NOKasaJIM TIpHCyTCTBHe B KOHKPeWMOHHbIX OOpas0BaHHAX MOHOZeHAa, ME 


CBUHIa, WHHKa HW TepMaHHA UH, YTO HanOoviee MHTepecHO, OTHOCHTEJIbHO Oo/1b 
TO KOJIMNCCTBa MbILUIbAKA. 


* Tipu uccneqonaHuu MHHe 
Bb. B. Posunoit, 
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I PaIbHO YaCTH KOHKPeLHU OoMbuIad NOMOLIb Oba MHe OKA: 
KOTOPOH HM MIpHHoWy OaroqapHocth. 


Puc. 3. / — xenBaKkooOpasHoe KOHKpelHOHHOe OOpasoBaHHe C OOOMKOM jlepe- 

pa (HaT. Bew.); 2 — wapooOpasHoe KOHKPelHOHHOe OOpasoBaHne (HAT. Bed.); 

3 — IIMpHTH3upoBaHHad Apenechad TKaHb B KOHKpeyHH, oOpasert Ne 106 (45x); 

4 — J[pepecHax TKaHb, MHHe€palW30BaHHaA MaPKa3HTOM H3 KOHKPelHH, M@XKILY 

KeTKaMH MpOxKUIKH MHpHTa, oOpasey Ne 239 (75 xX); 5 — hrosenusupoBaHHasl 

PacTHTeMbHaA TKaHb M3 JOPeHO-KMapeHOBOrO yrix, CofepxKanlero CyALpHTHEIE 
KoHKpeunu, oOpasen, Ne 106 (45x) 


LAH, T. 124, Ne 4, Pun36ypr 
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Ta6nanya 1 


OCTAB KOHKPCILHOHHBIX o6pa30BaHnit NO JaHHbIM CIICKTpaJIbHOTO aHawH3a (B MIpOWeHTax) 


XapakTepuceTuka 
eigen Si Al Mg | Ca Fe} Mn Mo Cu Pb As | Zn Ge 
IWapoo6pasnaa 0,01—} 0,00i—]0,01—] 0,1—] 0,1—| 0,004 
KOHKpeyuA HS yr- | ~0,1) <0,01 |<0,01}<0,03}>10]~0,001 0,03 0,003) 0,03 0,3 ae 
aA 
Muuepanusopannan | <0,1/0,00i— |<0,01 <0,03)>10] 0,001--} — |{~0,003 |0,01—|0,3—1) — — 
aAperecuHa 0,003 0,003 A 


Ilo BHeLIHeMy Buy *KeBakH, KapaBan, JeneliKU, Kak mpaBHslo, CepoBaTo- 
JITbIe C HE BCera BAAHMbIM KPHCTaJIMYeCKHM CTPOCHHeM; IWapbl 4allle ApPKO- 
IOTHCTO-2KEJITHIC H WIM Make Opah>KeBaTO-xKeJThHle, MOUTH BCerfa OTYETJIHBO 
MCTaJIIMYeCKOFO CTPOeHHA, CIOXHKeHbI KPHCTAaJJIMYeCKHM MMpvTOM. BesmuunHa 
HCTaJIOB KONeONeTCA OT Jone MHJINHMeTpa to 3—4 mm. LlapooOpas3upie 
HKpelMH OarofapA CBOeMy APKOMY UBeTy pe3KO BbIJe/IAIOTCA B YePHOM 
Ne H OYCHb HAaMOMHHAIOT «30JIOTHIE OpeXH». 
Ilo MHKpoOcKONOM B 9THX KOHKPeUMOHHbIX OOpa30BaHHAX, CCIM OHH He- 
CpeJCTBeEHHO 3aJieraioT B yrvle, HaOlOfaioTcA OGJIOMKH paCTHTebHBIX TKa- 
MH XOpolleH COXpaHHOCTH, MMHepalM30BaHHble cymbduyamu (puc. 3, 3). 
HK PCUHOHHbIe OOpasoBaHHA, 3aJleraloulve B MOpOax, B YaCTHOCTH B asleBpH- 
<, OPraHHyeCKHX KOMMOHEHTOB He cosepxaT. IlupuT B KOHKPeWWAX U3 yrueli 
3KO MpeoOsagaeT Ha MapKasuTom. IlocneaHHit OOpasyer BKJIOUeHHA WeCcTO- 
foro XapaktTepa B nMpHte. B oTAeIbHbIX yuacTKax HaGwOMalOTCA BbIeeHHA 
IbHH KOBHT-TeJi A. . 
M3 sBcero H3y4eHHOrO MaTepHasla HCKJIIOUCHHEM ABHJaCb JeneuiKOOOpasHan 
HKpelHAa muputa (oOpasen Ne 239), pacnonox*xeHHat B OCHOBaHHM yroulbHoro 
acTa BOJIH3H NouBbI. B Hel COepxHTCA OOJIbIUOCe KOJIHYeCTBO OOJIOMKOB pa- 
HHH, MHHepaJIH3OBaHHbIxX MpPeCHMYLECTBEHHO MapKa3HTOM, H JIMWb MpoctTpaH- 
3A M@X*KAY ITHMH OTIEIbHDIMH OOJIOMKAMH 3alOJIHeHbI MHPHTOM, OOpa30BaB- 
MCA, BEPOATHO, HeCKOJIbKO mo3fHee (puc. 3, 4). Hepeqku KOHKpelWOHHbIC 
)a30BaHHA, MpeAcTaBAOWWNe NceBsOMOopdo3bl NO OOIOMKaM JepeBa. B Hux 
OCKOCTH, MapaJVJIeJIbHbIe MOBEPXHOCTH, MPOOJIbHbIe, %eJITOBATO-cepble, BO- 
<HUCTbIe, C OTYCTJIMBO BHAHMbIM A PeBeCHbIM CTPOeHHeM; MonepeyHble NOBepXx- 
STH — OTYETJIHBO GJIECTALIHE, 3OJIOTHCTO-KEJITbIC, C 3AMCTHbIM PaCTHTeJIbHbIM 
JOCHHEM, OCOGeEHHO B TeX CJ1yYaAX, KOra OHH NOJHpOBaHHble. B 3sTHX OOpa- 
SAHHAX OTYCTJIHBO BUAHO 3alMOJHEHHE pacCTHTeJIbHbIX KaHaJIOB CepHHCTO- 
le3HCTbIMM pacTBOpaMH. B cepequHe CTBOJIMKa HIM CTeONA, OCOOEHHO eC 
He CMVIOULeH, ACHO BbIPHCOBBIBAaIOTCA Pa3sJIMYHOH BeJIMYHHbI KyOuYeCKHe KPH- 
Jbl TH pHTa. 
Ecu cre6eib HH CTBOJHK 3HauHTeIbHO CIVJIIOULeHbI, KPHCTaJJIMYHOCTb 
<POCKOMHYeCKH He HaGlOMaeTcA H BUAHAa aMOpdHasa CepoBaTO-xKelITaA Macca 
Ub B OTJ@IbHBIX CLY4aAX C BKJIOUCHHEM M@JIKHX KYOHKOB. 
Toa MukpockonoM cyibpuAwaA MHHepalMsalluA HaOsmOAaeTcA elle Myuule, 
{ MakpocKonuyecku (puc. 3, 4). Monocru KeToK 3anOJIHeHbI TiaBHbIM OOpa- 
{ TIMPHTOM, MHOFO Mapka3HTa, pacmOvlaratolleroca cpequ MMpHTa, a HEpedKoO 
AKOM 3aMOJHAIOULerO KJICTKH; BCTpeyaeTCA MeJIbHUKOBUT. JIMH30BM HIE 00- 
OBaHHA HaMH YCJIOBHO Tak»Ke OTHeCeHbI K KOHKpelMsaM. I[peT UX 4allle ce- 
4 WIM TeMHO-cepbiii, OHH MO BHeLIHeMy BHJy Maso OTAMUAIOTCA OT MOPOAbI. 
‘MOaraioTcad 3TH JIMH3bI BCerga B yrae. MuvepaslormyeckHi COCTaB MX yCTa- 
JIMBaeTCA MO], MAKPOCKONOM, Pe OTYETMBO BUAHO, 4YTO BCe OOPas0BaHUsA Co- 
AT U3 M@JIKHX MOTHO Apyr K Apyry Mpuseraroulux KpHCTaOB NMpHTa Ky- 
eckoli H OKTa2,puyeckoH cbopmbl. Cpeaqu MMpHTa BCTpeyaloTcA OTAeIbHBIE 
JMpoBaHHble 3epHa MapKa3HTa He3sHayMTebHOrO pa3mepa. Benuunha Bcex 
cTavwuKOB nocturaet 0,6 mM. B mpocrpaHctTBe Mex*Ky HHMH pacmoJlaraetca 
jib, CTpoeHHe KOTOpOrO He pa3JiMYHMO. 
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OpraHwyeckoe BelleCTBO KOHKpelHH mpeAcTaBsIeHo ae ee 
THTCJIbHOM TKAHbIO, Yallle XOpOLlIeH COXPaHHOCTH. 3tro OOJIOMKH J\peBecHt 
MonepewHOM WI MpOMObHOM paspese. B oT/eJIbHbIX CJYGaAX BHAHbI CO 
HUBIIMeCA TOAMYHbIe KOMbILa, a B MpOMO/bHOM pa3zpese MHOrAa Kou 
YcraHOBuTb HX MpHHajiexKHOCTb K rpymme pacTeHHH HEBOSMO2XKHO. KPOMe 
BecHOl TKaHH BCTpeyaloTcA OOpa3s0BaHU A, HAaMOMMHAIOULMe [a pCHXUMHY10 TK 
Pexke B KOHKpeWHOHHBIX o6pas0BaHuAx HaOMIoqaeTCA O6eccTpyKTy pHoe Bemlec 
Bowbliad YacTb pacTHTebHbIX TKAaHeH B KOHKpeUMAX OTJIMYAIOTCA TEM, 
UMCIOT OU€Hb XOPOLIY!O COXPaHHOCTh, BbIparKalOllyroCA B TOM, YTO CTCHKH 
TOK OUCH TOHKHE, a MOMOCTH, 3aNOHEHHbIe MHMHepaJIbHOH YacTbiO, OTH 
TebHoO Oonbulue. Coafaerca BreyaTseHne, YTO STO—HJIM remHpHlH poBak 
TKaHb, WIM Jake HCXOHaA, MOUTH He OCTYAHEBUIAA WIM OYeHb MaJlO OCTYA 
wian. Berpeuaiouleeca ofHopogHoe BellectBO yIvid, He HMelollee KsJeTO4) 
cTpoeHua, TakxKe, MO-BAAMMOMy, FesMdpHUW pOBaHHOe. 

Opratiuueckoe BellecTBO Yr/A, BMeLIalOUulerO KOHKPeLMH, COCTOUT H3 pas 
HbIX KOMMOHeHTOB. Uaule 9TO Ppios3eHU3HpOBaHHble OOIOMKH UM OOPbIBKH TKa 
TIpeACTaBIeHHble CEMHKCHJIEHO-Pi03eHOM HW CCMHKCHJIOBHT peHO-pio3eHoM, ava 
KCH1eHO-(i03seHoM HM dioseHoM ‘puc. 3, 5). SHAaYHTeMbHO Pere 3TH YIM CC 
aT M3 TeMPMUMpOBaHHbIX WM KYTHHOBbIX MHKPOKOMMOHeHTOB. CoxpaHH 
PaCTHTEIbHBIX TKaHel B YIVIAX HepeAKO OUeHb XOpPOllaA, HM STHM OHH Hall 
HaloT ApeBecHble TKaHH BHYTPH KOHKpellWit. OLHAaKO feTaJibHoe conocTaBMl 
ylaeT yKa3aHue Ha TO, TO ApeBecHad TKaHb, COXpaHHBIaAcA HeMmocpescTB 
B KOHKpellMu,— 9TO OOpasoBaHHe Coulee TOHKOe H, MO-BUAMMOMY, He Gi03 
3HpOBaHHoe, a JIMOO HaxOMAuleecA B HavabHOM CTa\MH resHuKallHn, HO 
Boobule MpekctaBlsatoiee COOOH HCXOAHOe pacreHHe. Yruiu, coseprxarne 
JIMH3000pa3Hble KOHKpeUWH, TaK H  KeBakOMOZOOHbIe WIM wWapoobpa3s 
pyr oT Apyra He ormMyaiorca. OnH He HMeIOT CrellupuyecKHX OCOOEHHO 
HC 9TOM TOUKH 3peHHA OUeHb OMHOOOPasHbl. 

M310>%KeHHble JaHHble pa3peulaioT CelaTb cueqyoulve mpesnonoxKe 
O6pa30BaHve KOHKpelHH MpOHCxOAuIO Ha MecTe HX HacTOAIlero Haxorx*Ke 
O6 9TOM CBHJeTe/IbCTBYIOT HX Pa3MepbI (OT OYCHb Me@JIKHX JO O4eHb KPYNH 
OTYETJIHBO MPOABJIAIOULEeCA KOHKPeCWHOHHOe CTpOeHHe MH XOPOWaA COXpaHH 
ApepecHbix TKaHeH, HaXOAAULHXCA HeMOCpeACTBEHHO B KOHKPelHAX. 

Tlo-BHAuMOMy, B OOJIOTHBIX BOAaX MpHCYTCTBOBaO »%Kee30 B BH OKH 
H cepa, OOpasopaBllaacaA B pe3yJIbTATe BOCCTAHOBUTeIbHOH cCpefbl. Cnet 
yeckad Cpeda OOYCMOBHJIa BOCCTAHOBJICHHe TpeXBaJIeHTHOFO xKee3a B IBY 
JICHTHOe, BXOMAULee B COCTAB AMCybpuAa *enesa. MooxKHO BbICKa3aTb pe 
JOKeEHHE, UTO BHaYale AMCyILPuy *Kele3a OTMOXRKWICA B BHC Me@/IbHHKOB 
B aJIbHeHeM paCKpHCTaJ/IM30BaBIUerOCA, B 3ABHCHMOCTH OT YC/IOBHit, B 
PpuT M MapkasuT. HaxoweHHne B KOHKPeUMAX M3 yruiell pacTHTeMbHbIX TK: 
XOpowel COXpaHHOCTH, NO-BHAMMOMY, TeHHUNPOBaHHBIX HM CO CTPYKT! 
KCHJ€Ha, a TaKxKe HECIVIIOULCHHbIX KPYMHbIX CTBOJIOB, CJLY2KHT yKa3aHHe 
Hayao OOpas0BaHHA STUX KOHKpeuMli B paHHH nepuox TopdonaKonse 
T. €. Marke paHbille, YM 3aKOHYHJIUCh B TOPAHHKe BCe Npowecchl mpespaile 
O6 9TOM CBUACTeIbCTBYIOT YIM, BMeULalOlle KOHKpeuH, KOTOpble mpes 
BAMOT COO arperaT MpeHMyulecTBeHHO (piOseHH3H pOBaHHbIXx pactTurTeu: 
TKaHeH MW COJepxKaT KpOMe *iozeHa WH KCHeHO-di03eHa B OO/IBLIOM KOMHUE 
KCHJIOBHT peHo-(pi03eH. 

Bce 9TH JlaHHble JO H3BeCTHOH cTeneHu MOryT CJIYKMTb yKa3aHHeM Hi 
uTO O6pas0BaHue CYAbPUAHLIX KOHKpeunii AHrpeHckoro MecTopo>KqeHusl 
HCXOAHMO OAHOBPEMCHHO C HaKOIWIeHHeM H MepBHYHbIM MpeBpallleHHeM pé 
TebHOrO MaTepHasia B CaMylO NepBylO CTaQHlO yrieHaKOMVIeCHHA: HO MOM 


HONHOPO YVIOTHEHUA PaCTHTe/bHOrO MaTepHasla, a HMeHHO JO Juarenesa 
TOpaHoH 3anexKn. 


Beecovosnbiit Hay 4HO-HccAeqoOBaTeMbCKHii Tocrynua 
PeouOrHuecKHH ~=MHCTHTYT 3 VI 195 
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Hornzagn Akagemun nayx CCCP 
1959. Tom 124, Ni 4 


HET POTPA®HA 


- B. JIOTBHHEHKO, I. B. KAPMOBA, K. F. WAHbIBA u J. MI. WANOWHHKOB 


K MUHEPAJIO-METPOFTPA®HYECKON XAPAKTEPHCTHKE 
TABPHYUECKOM SOPMALLMH KPbIMA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeom 11 X 1958) 


Tappuyeckasd dopmalina Kppima* cioxeHa TeppHreHHbIMH nmopoyamn: mec- 
HUKaMH, aJleBpOMTaMu M apruiuTamu. Kap6onaruble nopogbl oTcytcrBytor, 
) WIMPOKO pa3BHTbI KapOOHATHble KOHKPelMOHHbIe CTAPKEHUA H MpOCON cpesH 
THIMTOB. Mexiy MepeywcneHHbIMH THNaMHM MOpoy cylectByloT noctenen- 
le MepexObl, T. €. BCTPeyaloTCA Pa3JIMYHbIe aeEBPOJIMTOBbIe NecuaHHKH H asle- 
OnewuTEI. 

CpeqM KOHKPelHOHHBIX KapOOHAaTHHIX OOpa3s0BaHH BCTpeveHbl TakxKe pa3- 
CTH, OOorallleHHble TeppHreHHbIMH MpPHMeCAMH, THMa aJleEBPOJIUTOB C Oa3ab- 
IM KapOOHaTHbIM L€EMeHTOM HWJIH KapOOHaTHbIX aprHJIJIHTOB. 

Han6oubliyto pexKocTb cpequ Nopok TaBpHyeckolt (PopMalluu MpelcTaBAAIOT 
aBeJIHTbI. OHH BCTPeualOTCA TOJIbKO B BUe OUCHb TOHKHX MPOCNOEB B OCHO- 
HHH MepBoro 3IeCMeHTa PHTMa WIM B BHe NPHCbINKH rpaBHHHbIX 3epeH Ha 
‘Hell NOBepXHOCTH MecuaHoro COA. CiO%KeHbI OHH OOJIOMKaMH KBaplla Hu 
DHbIX, B OCHOBHOM OCaJOUHbIX NOpoL. 

TlecuaHuku TaBpHueckol opMallnH Cepble, TeMHO-Cepble, poO30BaTo-cepble, 
CHb KpelkKve HW MaCCHBHble. OObINHO HecyT KOCY1O C/JIOMCTOCTb MOpcKoro THA, 
afoukH MOABOAHOFO ONON3ZaHHA WM pashooOpa3subie rHeporsnpbl Ha HH KHeH 
BepxHocTu cod (%). Cpequ mecuaHukoB TaBpHyecKoH chopmaltun HanOouee 
CTO BCTPe¥alOTCA M@JIKO- H TOHKO3eEPHHCTbIe pa3HOCTH, perke CpeqHe- Hu rpy- 
3EPHHCTbIe, OTHOCHTEIbHO paBHOSepHHcTble B Mpeseax OLHOFO COA, OAHAKO 
rb H MIOXO COPTHpOBaHHble MecyaHHKH C OOHJIbHOM MpHMeCbIO aJleEBPHTOBbIX 
PIMHUCTHIX UACTHIL (MeMebHbIe NOpOAb! B paspe3ax peK AsbMbI HX Bospaka). 

TlecuaHukKu MoseBOINAaTOBO-KBaplleBble HJIH KBapleBbie CO COOK HU OO- 
MKaMH TropHbIxX mopod. Touespie winatbl mpescTaBeHbl MarMOKNa3zaMu TH- 

aIbOUTA, aJIbOHT-OJIMTOKJIa3a HW OMTOK/a3a OTHOCHTEJIbHO xOpouiel COXpaH- 
ctu. Kanvesble movlesble WMaTbl MpHcyTcTByloT peqKO. KonuyectBo nosmeBblx 
aTOB KOJeOerca oT 5—7 No 10—15%, apKo3oBble pa3HOCTH MeC4¥aHHKOB 
ACaHbl TOLKO H3 paspe3soB B BepxoBbAX p. Bogpak u mo p. Aube. 

Tlnactunuataa cirofa mpescTaBleHa MYCKOBHTOM HM OHOTHTOM, KOJIHYeCTBO 
roporo OObIyHO ycTyNaeT KomMYecTBy MycKoBUTa. BuoTuT rudpaTuposai, A0- 
THO-3e1eHOrO Beta. OOulee KOMYECTBO CIOL KOeGetca OT 3—4 Jo 5—7% 
A mipecOsialaHuW MYyCKOBHTA. 

O6nomKu TopHBIX MOpok mpexcTaBleHbl OOIOMKaMH KPeMHA, KBaplHTa, 
YaHHKa, H3BeECTHAKA, HO KOJIHNeCTBO HX He3HAYHTE/IbHO. 

Kpome OCHOBHBIX NOpofsoo6pasytollux MHHepaJlOB MpHCyTCTBYIOT HWHPKOH, 
THI, TYPMAJIWH, allaTHT, WMHHeIb HW Apyrve akleccOpHble MHHepavibl. acto 
ICTaBJIeCHbl aHaTa3-OpyKHT M XJIOPHT, pa3BHBaIOULHeCA MO *KeMe3HCTOK 
oye (cm. Tab. 1). LlemenT mecuaHbIx NOpod B TEKCTYPHOM OTHOIMCHHH KOH- 
TOBbIii, KOHTAKTOBO-MOpoBbIi, pexke Oa3a/IbHO-nopoBbiii. Muorga WemeHT 


* B oruowenuu o6nema cbopmaynu aptopsi caegyior A. C. Mouceesy (°) (r1aBHbiM o6pasom 


KHUH TPuacC, YaCTHUHO HHKHAA opa?). 
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Ta6auna 1 


Munepaan CoyepKaHve, % Munepan Cojepxkanue, % 
Munepaab TAKe IHX Ppakuue 
LlupKou 2,8—33,7 K.1MHOUOK3HT WH WOK3HT 0,0 — og HHOUHBIE 
Anatut 0,0—14,0 3epHa 
PyTHl KpacHbplit 0,0—2,0 Tpanat po3oBpbii 0,0 — ofunounsi 
PyTHA xKeJITHI 0,6—10,0 3epHa 
TypMasuH 3,6—23 ,0 Tunepceten 0,0—0,9 
Bpykut 0,0—3,0 Jiuctex 0,0 — ognHounnie 
Anata3 0,0—2,4 3epHa 
Cceu 0,0—4,6 Bapur 0,0 — ogunounbie 
IJ nunetb Kpacno-Oypaa 0,0—2,5 3epHa 
T nayxodan 0,0 — omunog- || Kopyxy 0,0—178 
HbIe 3epHa Poropas o6manka (3es1eHaa) | 0,0 — ofnnounpie 
Tematut npospaaHpiit 0,0—5,0 3epHa 
MycxkoBut 6, 0—54 ,0 Henpospaynble pyfHbie 20 ,0—90,0 (50,0- 
Buotur 10,8—56 ,0 (MarHeTHT, usbMeHHT, | 60,0 B cpefHem) 
X JIOPHT 2.0—20,0 NUpHT, JIHMOHHTHSHpO- 
Monaunt 0,0—0,9 BaHHble 3epHa) 
X opuTonyA 0,0—1,8 Kap6oHaT MarHe3HaJIbHO- 0,0—35,0 
Snuor 0,2—0,9 Ke JIe3HCTHIH 
Munepaab merkux dpakunu 
Ksapu 80, 0O—95 ,0 MyckosBur 
I]naruoka3bl KHCJIbIe 5,0—15,0 Buotut OT OJHHOUHBD 
KaviveBbie mosiesple mimatbt| 0,0 — ognHou- || XNopHT H XJIOPHTHSHPOBaH- 3epeH JO He- 
HbIe 3epHa HbIM OHOTHT CKOJIbKHX % 
Kasibuyur 


* OGobuleHHbIe WaHHble NO pesyJIbTaTaM HCCJIeZOBaHHA SOosee 200 o6pasyoB ropHbIxX T 
po, u3 pa3svIHUHbIX yacTeH Kpbima (loxKHbIi Geper, MexAy Avyutoli u Mopckum, 6acce 
p. Boxpak u ap.). 


OTCyTCTByeT, H MOpofa npHoOperaeT KBaPWHTOBHAHKIN OGMMK Cc 3a3yOpeHHbN 
KpasiMH KBaplleBbIx 3epeH. Ilo MMHepasIbHOMy cocTaBy WeMeHT KPeMHHCTb 
(BTOPpHUHbIA KBapll), KapOOHATHO-KpeMHUCTHIM, KapOoHaTHbI WIM KpeMHNcT 
rufpocmogucthi. KapOoHaT wWementa O6bluHO >2KeresHcTH, mpHHaliext 
pay MarHesvT — cugeput (THMa cuJeponesHtTa), HO HapsAAy c HHM Mpucy 
cTByeT H KaJIbuHT. Ilo 3epHucTromy kap6oHaTy WeMeHTa YaCTHI BbINeeHHA TH 
POOKHCJOB 2*Kele3a, TaK YTO WEMCHT CTAHOBHTCA 2KeIe3HCTHIM. 

IIpucyrcrByeT MMpHT B Bue MeIbYaHWHX OKPYyrsbIX CTAKeHHH MM arp 
raTOB HenpaBhJIbHOH PoOpMbl, a Take B BUe KPYNHbIX KOHKPeMOHHBIX OOD: 
30BaHHH, NepeXOAAULMX MPH BbIBETPHBAHHH B XKeIBaKH THAPOOKUCIOB 2%*KeNe3: 

B  HeKOTOpbIX pa3HOCTAX OOH pacTHTeNbHBIi yrweduilMpoBaHHel 
AeTput. TlecuaHuKu NpOHMsaHbl *%KMIKaMH KBaplla, KBapllMHa, KaJibIluTa, MH 
paylOB KaOJMHHTOBOH rpynnbl (HaKPHT, AMKKUT), ayuiTuta*. 

Anepposntel ABIAIOTCH CaMbIMM PacpocrpaHeHHbIMH Mopoqamu TaBpwy 
CKOH Popmalluu. Oto cepbie, TeMHO-cepble, MOUTH “epHbIe, HHOTa Oypple HJ 
3eJICHOBATO-Cepble MOPObI C TOPH3OHTAIbHOM WIM AHaroHasbHoOl CMOUCTOCTHE 
¢ rHeporimaMd Ha HWKHeH MOBepXHOCTH, YaCTO MVIMTYATHIe HAM pacciaHil 
BaHHble. CpeqH aleBpOMTOB pacnpoctpaHeHbl rpy6nie (cpequnii pasMep 3eprI 
kone6netes oT 0,02 no 0,06 mm) u Gonee TonKHe (cpenHuti pasMep 3epHa Kt 
ne6neres oT 0,005 no 0,02 mm). Beerga npucyrersytor Gouee rpy6ble 3epHa me 
waHoro pasmepa. JA sepeH xapakTepHa yruloBataa (popma. 


* 
: AaywituT — 9To QUKKUT ¢ IpHMecbio PHAPOcMOAUCTOrO MHHepaa, C KOTOPbIM OH OOH 
PY%KHBaeT 3aKOHOMepHoe (HEYMOpsAAOUeHHOe) cpactaHne (@); 
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Ilo cocraBy aJleBpOuIMTbI MOMeBOMIMATOBO-KBaPLEBbIe, CIO LUCTO-MOseBO- 
IaTOBO-KBaplleBble HM CJOAMCTO-KBapleBble. MunepasbHblit cocraB aHamornyueH 
HHepaJIbHOMy COCTaBy MeC¥YaHHKOB; KOJIMYeCTBO NOJIeBbIX LIMaTOB pa3/IMUHO, 
T 10—12% B Han6ouee OGoralleHHbIX UMM pasHocTAX Jo 7—8% nu naxe 2—3%. 
\OHYECTBO COME! KONeOneTcA oT 13—15 Fo 7—9%, npHueM HanOonbUaA pOJb 
PHHAaNexXUT MYCKOBHUTY, a OMOTHT, Kak HM B MecuaHuKaXx, MHTeHCMBHO rufpa- 
MpOBaH HM XJIOPHTH3HpoBaH. 

IfemeHT aJleBpOJIMTOB OObIYHO KOHTAaKTOBBIi JIM KOHTaKTOBO-nopoBBIit, 
exKe Oa3abHO-nopoBbi. IIpH orcytcrBuH WemMeHTa — KBapWMTOBHAHbI 06- 
‘AK. Ilo cocraBy WeMeHT KpeMHUCTHIM (KBaplleBbIl), KapOOHaTHBIH HW ruypo- 
JUOAMCTO-KpeMHUCTO-KapOoHaTHbIH. B aleppouIMTax OOMeH MHpuT B BHse eaH- 
(HYHbIX 3EpeH H CKOMJIEHHH OBasIbHOH Copmbl. UactTbl CKOMIeHHA MMpuTa B XxO- 
(aX H0eAOB, KOTOPbIe BbINOJIHeHbI TIMHHCTbIM MaTepHasIOM uM uMeloT oT | x 
(0 2,5 MM B monepeynnke. Ilo nmuputy Hu M0 2Kee3sHCTO-MarHesHaJbHbIM Kap6o- 
laTaM PpasBUBaeTCA reMaTHT HM Oypble THAPOOKHCbI wWelesa, MpHuemM oOueHb 
[aCTO BCTPe¥aIOTCA OKEJIe3HEHHbIe AJICBPOJIHTOBbIe MpPOCMON, TO MOCTy*KUO 
cHOBaHHem Avia B. I]. Bapxarosa (1) BbIqenuTb JIMMOHMTH3UpOBaHHblii auleB- 
JOINT KaK OHH H3 MOARZICMCHTOB MepBOrO BIeMeHTa PHTMAa. 

J[1H asleBpOHTOB XapaKTepHbIM ABJIAeCTCA NMOCMOMHOe pacnoo*wKeHve Ma- 
‘epHala, KOTOpOe MOAYePpKHBaeTCA OPHeHTHPOBaHHOCTbIO YeLIyeK CJIONbI, a 
‘aKXKE PaCTHTEJIbHbIM eTpHTOM. Kpome Toro, nposxBsAeTCA UaCTO MUKPOCJIOH- 
TOCTb, KOra COHKU C pa3JIMGHOH KpyMHOCTbIO OOOMOUHOrO MaTepHaJa Cco- 
lepxKaT JIMHSOBHAHbI€ CKOMJICHHA HeMpo3spauHoro OpraHuyecKoro BellecTBa. 

APpruJuIMTbl TaBpHuecKOH (hopMallHH TeMHO-cepble, YepHbIe Ha CBe>*KeM H3- 
10oMe. OObIHO STO KpelkKuHe, C TPYAOM pa3zOnBaloulvecH Ha MIOCKYy!O HIM yrao- 
3ATYIO WEOCHKY MOPObl, C OCKObUATHIM, CKOPJIYNOBATHIM HJIM ULeMKOBHAHbIM 
i3JIOMOM, HHOra ClaHweBatble. Ha u3s10Me B OGJIOMKaX 3aMeTHa TOHKAaA FOpH- 
;OHTaIbHaA CJIOMCTOCTh pH HaJIM4HH aeBPHTOBOH C.1lOqMCTOH mpuMmecu. Pas- 
fOKaIOT APFHJJIHTbI C TPYOM HAM BOOOMIe He pa3MOKaIOT, a Pa3MHHAIOTCH C 
JaZIMYHOM cTeneHbIO TpyAHOcTH. IIpu oAHOposAHOH Macce c YacTHUaMH MeHEee 
),005 MM mpucyTcTByeT NpHMecb aJIeBPHTOBbIX H MeCuaHbIX 3epeH, CryCTKOBOe 
[el po3spauHoe OpraHyeckoe BeLLeECTBO HM TOHKO pacceAHHbIM MMpHT. 

OcHoBHad Macca apruuiuiuTos (ppakiiua MeHee 0,002 mm), Kak H TOHKOJMKC- 
lepCcHad uacTb WeMeHTa 3epHHCTbIX MOpOA, clowKeHa MHMHepalaMH rpynnsl 
‘Hpocmiox, TO MOATBep*KaeTCA XapakTepHbIM JIA THApOcsOA OKpaLu- 
3aHHeEM OPraHHyYeCKHMH KpaCHTe/AMH, ILeCMKOBHAHbIM XapakTepOM OpHeHTH- 
JOBAHHBIX arperaTOB Cc MoKa3aTeAMH rpetomieHua 1,600 > N, > 1,576, 
|,572 > Np > 1,558 vu a3ynpeiomienvem nopagKa 0,013—0,024. 

PesyJibTaTbI TepMHYeCKOFO aHaiH3a JeEMOHCTPHpyloT MOOrHe KPHBbIe Ha- 
‘peBaHHA C HE3HAUHTEbHBIMH 9HAOTepMuyecKHMu scpextamu up 120, 600. 4 
100°. 

JlauHble peHtreHorpaduyeckoro HccieqOBaHHA CBHeTeIbCTBYIOT O Mpeob- 
[aaHH B KONONDHEIX pakiuax rugpocmoq (d=4,43 A c; 3,42 A c; 
B00 A cp; 1,50 A c u Jp.). 

QNeKTPOHOrpaMMbl KOJMOHZHEIX (Ppakunh nosBonuiu b. b. Saaruny cye- 
lath 3aKJIIOUCHHe, YTO OCHOBHOH MHHepad MpHHaiexkUT PruApocstoye cepuuu- 
OBOrO THMa C MepHOAMYHOCTHIO B Ba COA, C JIeEMeHTAapHOH pellleTKOH, xXa- 
akTepusyioulelica CeLyIOWIMMH KOHCTaHTamu: a = 5,17; 6 = 8,94—8,95, 

=20,2 A: 6 = 94°30’—95". ; 

Kpome TOHKOMMCHepcHbIX CHIMKaTOB H rpyOoH OOMOMOUHOH MPHMeCH B 
prHJWIMTAaX IpHCyTCTBYIOT ABHO [MareHeTHyeckHe M SITMreHeTHYeCKHe MHHE- 
ambi Kacca cyJbdusoB (mMpHT) H KapOoOHAaTOB (KaJIbILMT, PeAKO JOJIOMHT, 
ObluHO KapOoHaT pxAla MarHesHT — cHJepHt). 

KoukpellHu HM KOHKpelHOHHbI€ MpOCJION, TAPOTEIOMMME K PIMHUCTEIM MOpowam 
-K KOHTAKTY TIMHUCTHIX H 3epHHCTHX MOpOA, TaKXKEe C/OXKeHbI B OCHOBHOM 
ATHE3H AJ bHO-2KEJIE3HCTbIMH KapOOHaTHBIMU MHHepasamu (THMa cuepomesura). 
\OpazoBaHne UX MpoHNCxOAMIO pH AMarevese Ocaka B BOCCTAHOBHTE/IbHOH 00- 
TaHOBKe B pe3yJbTaTe NerasalMu TIMHHCTHIX HVJIOB. 
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CnemudpuyecKoH ocoOeHHOcTbio Nopor TaBpHyueckoH CopMallHu ABJIAeTd| 
MX OKpacKa, KOTOPaA OblBaeT OObIYHO TeMHbIX TOHOB — OT Ceporo AO Moy 
qepHoro. O6ycOBseHa OHA pas/IMYHbIMH MpHuMHaMH HM CBASaHa C THMAMM Tq 
pod. 

TemHo-cepble H YepHble WBeTa MOpO BbISbIBAIOTCA MPHCyTCTBHeM Kak of 
raHuueckoro, Tak H MHHepasbHoro KpacuTeiA. MuvepavibHble KpacuTemM mpey 
CTaB/eHbl TOHKO paCCeAHHbIM MHpUTOM WH MarHe3HasIbHO-2Kese3HCTEIMH KapOd} 
HaTamu (Tuna cugeponsesuta). [logo6uble KpacuTe/H MPHCYTCTBYIOT B NOposal; 
pa3IHUHOl ZepHHCTOCTH, Pa3/IM4YHbIX TEKCTYPHbIX Ka¥eCTB, Pa3/MYHBIX CTPA} 


y 
TurpaduyecKkHX TOPH30HTOB HM paHOHOB. 


| 


Opranuueckuii KpaCHTeIb MpescTaBJleH YIIMCTbIM  BeleCTBOM, KOTOPOs 
MpvypoueHo K MoposaM MecuaHoro THMa WIM K 6oslee rpyOviM PpakUHAM aueH| 
PHTOBLIX HM APrHJWIMTOBbIX MOpoOA. OcTraTouHoe OpraHHyecKOe BelllecTBO, Mpey 
CTaB/ICEHHOe, BEPOATHO, BbICOKOMOJIEKYJIAPHbIMH, Oovlee HH MeHee MeTamopdy 
3HPOBaHHbIMH COeMHeHHAMH, COCpeQOTOUPHO TaBHbIM OOpa3OM B  TOHKH| 
¢bpakUMAX TMHHCTbIX MOpos. 

PactuteibHble yrsecdulMpoBaHHble OcTaTKM BCTpeyaloTcA m0 BCeH opma 
WMU, OJHaKO B HYKHeli YaCTH (bopMallMH — 9TO MeIbYaHLIMA erpuT, xopouill 
3aMeTHDIfi TOJIbKO B MeCuaHvKax, a B BepXHeH 4yacTH — KPyMHbI (40 HECKOWb 
KHX CaHTHMeTpoOB), NMpPHCyTCTBYIOUIMH BO BCexX THNMaX Mopod. 

Ilo xapaktepy BTOpHUHBIX H3MeHeHHH TeppHreHHble NOpOAbl TAaBPHYecKoL 
dopMalluu HaxOMATCA Ha CTaquu TiyOHHHOrO smMreHe3a HM paHHero MeTareHe} 
3a (*), uTO CBA3aHO C MOJO>%KeHHEM TOJLIM B CpeHHHOH HM MNepudepnyeckoH 4a 
CTH TeOCHHKJIMHaJIH. | 

OrjoxKeHve OcalKoB TaBpHyeckoH opMallHH MpOHCXOAAMO B MOPCKOM Oac 
ceive B OO/lacTH wWeibda MH ero CKJIOHa C HeyYCTOHYHBbIM THA pORMHaMH4eCKH 
Pp@2KHMOM, Kya NIPHHOCHJICA B3BeLUeHHbIM TeppHreHHbId MaTepHaJl H OpraHnye 
CKOe BELLeCTBO. | 

Pa310*KeHHe OpraHHyecKOro BelllecTBa B HY MpHBOLMIO K BO3SHHKHOBeHHK 
CEPOBOMOPOAHbIX OFAPOB, 3aXBaTbIBABLIMX, BO3MOXKHO, H MpHAOHHbIM COW, YTC 
He MOrlO CMOCcO6cTBOBaTbh HOPMaJIbHOMY CYLLCCTBOBaHHIO KaK 2KHBOTHBIX, Tak 
HM paCTHTeJbHbIX OpraHH3MOB, He OaronpHATCTBOBa/IO MH CalKe Kap6OHAaTOB 
QTM, BepOsATHO, OOycNOBeHO oTcyTCTBHe ayHbl B MpeoOsaaiouleH act 
ocaQKOB TaBpHyeckOH copmallunu. 

Tappuueckan dopmauua Kppima mpeqctapaser co6oii TeppHreHHbiit 6ecKap- 
OoHaTHDIi PMU, OOpasoBaBUIMiicA 3a CYeT pa3MbIBa Masleo30HCKUX (cyaa Mo 
MHHEepasOruyecKOMy CocTaBy), TlaBHbIM O6pa30M KaMeHHOYTOJIbHBIX OTJIO2Ke- 
HHH, PaHOHOB, MpHMbIKaIOWMX C CeBepa. 

Bo3MoxKHO, 4TO Apyrad KOpAWbepa, CO*KeHHAA Maleos0lcKAMH 06pa30- 
BaHHAMH, CYULeCTBOBaJla H Ha lore, Ha MecTe coBpeMeHHOoro YepHoro mops. 


XapbKOBCKHH TocyapcTBeHHblii yHuBepcHTerT Tloetynuso 
um. A. M. Toppxkoro 7 X 1958 
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ITET POFPA®H fl 


A. A. MAPAKYLIEB 


| PHMMNOrEHHbBIE BOPATbI B KEMBPHMCKUX JOJIOMUTAX 
AJIWAHCKOPO LWHTA 


(ITpedcmaeaeno axademuxom J. C. Kopscuncxum 1 X 1958) 


J{o nocjlequero BpeMeHH OopaTbl B mpegenax AnfancKoro mHTAa Ob u3Be- 
CTHBI TOKO B apX€HCKOM KOMIIeKCe B COCTaBe MarHETHTOBbIX Py CKapHOBBIX 
MecTopoxzeHHi (*). B 1958 r. apropom BrepsBble Obluia O6HapyxkeHa OopaToBaa 
MHHepa/l43alnA B COBEpWIeCHHO HHO reomoruyecKkol O6cTaHOBKe — B JOJIOMH- 
Tax HHKHeKeMOpHiicKoro BO3pacta. TopH30HTabHO 3avleraoulNe MauKH 9THX 
MOpoA MecTaMM Ha OFpOMHBIX MOWLAaAAX NMepeKpbIBAaIOT COXKHORUCOLMH poBaH- 
Hble NOpObl apxea, COCTaBJIAA, TAKUM OOpa3oM, Ooylee BLICOKHH CTPyKTYDHbIii 
apyc. WM apxelickue nopobl, H MepeKpbIBaroulve HX JOJIOMMTbI HH BELL POBaHbI 
pa3sHooOpa3HbIMH MO COCTaBy, MPeHMYULeCTBEHHO CHCHUTOBbIMH Me30301iCKHMH 
UHTPY3HBHbIMH MOpofamu. Han6ouee WMpOKO 93TH MOpoOsbl pacnpocTpaHeHbl B 
AnjjaHckoM pahoue, rye oun onucanpt tO. A. Bunn6unnm (!), M. B. Boponaes- 
ckol (”) H Ap. Bopatopas, MpeXMyulecTBeHHO JIOABHTHTOBad, MHHepalu3zallna 
Oblia OOHapy2xKeHa B AOJIOMUTAX BUCAYerO OOKa MacTOBOH HHTPYy3Hu JeHKOKpa- 
TOBbIX KBapleBbIX MOpdupoB B 1OxKHOH uactn Jle6eqHHCKOrO MeAHO-30/10TOPyA- 
Horo MecTopoxeHHA (AngancKkuiH palou) (pyc. 1). MoutHocth kemMOpuiickux 
AONOMHTOB, NepeKpbiBaloulHX apxelcKHH «pyHaMeHT», MocTuraeT 3fecb 160— 
170 m. Ilomumo macroBoH MHTpy3HH KBaplleBbIX NOpPupoB B AOOMUTAX 3a- 
leraiorT coracHble C Heli MaJIOMOLLHbIe Tesla MeIaHOKpaTOBbIX OHOTHTOBBIX MOp- 
cbupos u ccbepoHTOBLIX MopdupoB, a TakxKe KpyMHble CceKyulHe Tela (WITOKH?) 
POrOBOOOMAaHKOBbIX CHEHHT-MOpPuPOB H CHeHHTOB, CiaralouluX POJIbibl Cnn- 
puuckun, JleOequHbi u Ap. Ha MecropoxkeHHH M3BeCTHbI Tak»Ke Malik MceB- 
JONeHuuTOBLIX MopdupoB, cekyujHe poroBooOMaHKosble cHeHHTHI. JleliKOKpa- 
TOBbIC KBapLleBbie NOPPUPh! ABJIAIOTCA CBeTJIO-CepbIMH MaCCHBHbIMH MOpoamMu 
C KPYNHbIMH BKpamieHHHKaMH CepHUMTH3HpOBaHHOrO, HHOra 30HaJIbHOTO 
nuarnoksa3a (NeNe 10—25) wu pesopOupoBaHHbIMH (PeHOKpHCTaJJIaMH KBaplla. 
OcHoBHad Macca UMeeT MHUKPONOHKMJIHTOBYIO CTpyKTYpy. OHa COCTOHT U3 3e- 
peH KBaplla, COjepKallHx OecnopAQOYHO pacnowIOwKeHHble BPOCTKH MOeBbIX 
wnaToB. XapakTepHo HawMuNe B Noposax peKNX NopdupooacT Ty p Ma - 
JuHa, uMelollero cilesyroulMi mieoxpou3m: N,— xeToBaTo-6yppii, N.— 
CBETJIO-2KEJITHIA. 

Komnsiekc GOpoHOcHbIX MOpOd, CKapHOB H py BCKpbIT Ha ropusoxHTe 900 M 
Pa3BeETBJICHHOH CeTbIO JOCTYMHBIX WA HaOmMOLeCHHA BbIPaOOTOK wWTObHH Ne 17 
Ha moulagu oxono 0,25 xm?. Kak noka3aiM HaOm102eHHA B BbIPaOOTKaX, JIO]- 
BHIHTOBAA MHHepaslH3alluA TECHO CBA3AHA C 3aMEILEHHEM JOJOMHTOB KaJIbILMT- 
KJIMHOPYMHTOBbIMH CKapHaMH. CKapHHpOBaHve HOCHT UH(PMIbTPaUMOHHDIA Xa- 
pakTep, paciipocTpaHAACh B JOMOMUTAX BAOb CeKYUIMX TpelHH, OpeKYMpOBaH- 
HbIX 30H HM CJIOMCTOCTH, HW COMpOBOxwKAaeTCH MarHeTHTOBOH MMHepadM3alnen. 
Maruetut o6pa3yeT TOHKYIO BKpallJleHHOCThb, OT{e/IbHbIe THe3a UJIM WKUIKO- 
BUJIHbIe BbIAeICHHA B KaJIbILMT-KJIMHOryMHTOBOM CKapHe. B Oomee peAKHX Cily- 
daAX OH MOUTH MOJIHOCTbIO BbITCCHACT KaJIbUMT C KJIMHOPYMHTOM Hi CJlaraeT O60- 
COGJIEHHbIe MeTacoMaTHYeCKHe Tela WH %KuJIbI. Kak KJIMHOrYMHTOBbI€ CKaPpHbl, 
Tak MU MarHerHTOBble Tesla HepeAKO OTAeMAIOTCA OT JOJIOMUTOB 30HaMH OeAbIX 
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MeIKOSCPHUCTHIX JNOBHTHT-KaJIbUMTOBBIX MpaMOpoB (pH. 2). MouHoctns 
9THX 30H HEMOCTOAHHEI (OT HECKObKUX MUJWIMMeTpOB 0 2—3 M) HM He 3aBHcaTy 
OT pa3M€pOB CKapHOBBIX WJIM MarHeTHTOBEIX Tel. JIIOABHTHT-KaJIbI[HeBbIe 3OHBI 


ae eaueu CnupuHa 


. janes Opexobar 
Banee Bo/cokan 197 ee £66 


x x x x x > 

« x x x x KI 42 
x x x x x 

x x x * xp 


es ye SE ek ee ee 
re x « x Y iy 
Monee aaa Lie 
x i$ x ‘BZ CASA 


0 100 20 300 4€bm 
(et 


EA: (_le Geo Lele Eee Geilo [ee]? te 


Pue. 1. Mepuqvonabublii reomoruuecknli paspe3s uepes rovwem Cuupuna (1oxKHadA yacTb Jle6e-| 
JWHCKOLO MeAHO-3ON0TOPyAHOrO MecTopoxeHHA). / — CJIO?7KHOJMCOWMPOBAaHHble apXelicKHe § 
KPHCTamMyecKHe CaHUbI H MMTMATHTbI, 2 — TOPH3OHTaIbHOSaeraloulNe JOMOMHTbI HHKHETO |) 
KeMOpusa, 3 — Te Ke JOJIOMUTHI, YACTHUHO 3aMECLICHHBIC JIOMBHIHT-KaJIbIHTOBLIMH Mp aMOpaMH H | 
KaJIbI\AT-KJIMHOPYMHTOBLIMH CKapHaMH, 4 — MeJHO-30JIOTOPYHbIe KBapU-CyJbPpHAHbIe H Tpe- ! 
MOJIHT-CYIbPHAHbIC 3anexKH, 5 — MeHKOKPaToBble KBapueBble NOpdupbl, 6 — poroBoo6maHko- | 
BblI@ CH€HHT-NOpdupbl, 7 — TOPH30HTaJIbHbIe TOPHbIe BbIpaOoTKH wTomeH NoNe 17 u 18, 8 —| 

CKBaxKHHbI KOJOHKOBOrO OypeHHaA (C HOMepaMh) 


4eTKO OOOCOGEHI KaK OT KasIbILMT-KJIMHOTYMUTOBBIX MarHeTHTCOsep Kalix 
CKapHOB, TaK HM OT JOJIOMHTOB (cM. puc. 2). B cay4aax, KOra MOLLHOCTH 3THX 
30H HeBeJIHKH, MOXKHO BHJeTb, YTO OHH CTpOro CMeLyioT MpHYyAMUBbIM KOHCU- 


Pue. 2. 3oHa mo_BurHnT-KabuNTOBOrO Mpamopa (//) Ha KouTaKTe 
Aonomuta (/) MW KadIbUMT-KMHOryMUTOBOrO MarHeTHTCOJepxKamero 
ckapua (///). OOpasen Ne 516. 3/, x 


TypalluaAmM MeTaCOMaTHYeCKUX Te KaJIbIT-KJIMHOryYMUTOBBIX CKapHOB HM Mar- 
HETHTOBBIX py. JliOMBUruT-KaJIbILMTOBBIe MOpOAbl PasBuBalOTCA C OTYETJIMBBIM’ 
SaMelleHHeM AONOMUTAa, IIpOHHKas B HeTO MHOrAa B Bue KuMOK. Buecte c Tem 
CaMH OHH OTYCTIMBO 3aMellaioTCa KJMHOryYMUTOBBIMU CKapHaMH C MarHeTHTOM 
WIM Oe3 Hero, TakxKe pacceKasch HHOra UX AKUNKAMH. Takum 06pa30m, THNHY- 
Had 30HaIbHOCTh (puc. 2) odycnoBmena MOCJI€ NOB ATE bHOCTHIO 3aMelleHus: TlO- 


“ee NOPOa —> KaJIbIMT-KJIMHOPYMUTOBBIL CKapH C 


MarHeTHTOM. Cylefyrouad 30Ha, BEpOATHO, Obluia On CyIULeCTBeHHO JHOMCHAOBOTO 
jcocTaBa, HO B IIpeflelaX H3y4eHHbIX BbIPAaOOTOK He ObWIM OOHapy2KeHbI NOpOB, 
Jomee OoraTble KpeMHesemMoM, ueM KaJIbIMT-KJIMHOTYMHTOBbIe CKapHbI. 
| JONOMUTH SABIAIOTCH MIOTHBIMH CBETJIO-CepbIMH, pexKe O6e€JIbIMH I0- 
|poqamu. B coctaBe, Ux, KpOMe JOJIOMUTa, OTMeuaeTCA He3HaUHNTenbHaA TIpH- 
Mecb KaJlbuutTa. M3 Apyrux MuHepasoB cnopayuuecku BCTpeyaloTca peaKue 
3epHa topcreputa (2 V = + 84°), 3amemtaemoro Ce€pNeHTHHOM, KJIMHOryMHTAa, 
@loronuta, MarHeTHTa, JNOABUTuTa, TpemMosuTa UH CYJIb@U OB. 
JIIOMBUTUT-KaNbUMNTOBLe Mp aMOP)bI HMeWT OeJbIN IWBeT 
‘HM M@JIKO3epHuCTOe CO*KeHHe. HepaBHoMepHoO pacmpeyeueHHbIli JOLBUFHT B HHX 
oOpasyer ccbeponHTb! paqvambnonyunctoro CTpOeHHA, CHOMNOOOpa3sHble, poser- 
KOBHJHbIe WIM OecnopAAOUHbIe arperaThl 3 MrOmMbUATHIX KPHCTaJJIOB WJIH BO- 
JIOKHHCTbIe, HHOra «BOMJOKOBHHbIe» 
Maccbl. Kpynble mpH3maTuyeckne Kpu- ft a6 aut. 4* 
CTaJJIbl, THMMYHbIe JIA apXeHCKUX Mmec- 
TOPOXKTeHHH JOABUrHTAa, Ha Jle6GeqHHOM 
MeCTOpOXK eH He BcTpeyaiorca. Jlioz- 
‘BHTHT HUMeeT YrOuJIbHO-YepHbIn UBeT H oKucen Bec. % 3JIEMCHT Bec. % 


XUMHYeCKHH aHaHs CnekTpasibHbi aHanHs 


MeKOBUCTHIM Oeck. B wiudax Hop- 
‘MaJIbHOM TOJIWLMHbI MMHepad Hempospa- 
yeH. B TOHKHX wWuaIMdax HaGsoqaetca BsOz 13,74 Ga 0,00 n 
mueoxpou3M: N,— kpacHoBaTo-kopuu- Al,Oz 1,26 Ni culegbl 
HeBbiii, Nm Np,—senenbili, Ne > Fe,O3 | 39,05 Co 0,004 
> Nm N,. Pesyabtatbl atanv30B see ie sf paense 
| m == Np. My MnO 0,24 Ba 0,00 n 
JHOABHTHTAa TIpuBOAATCA B Tabu. | (06- MgO 29.03 Sr 0,00 n 
pase Ne 526). TiO, HeT  , Zn 0,00 n 
Tlonyyaem cuemyiouryio sMnupuuec- SiOz 0,60 i ae bs 
. 2+ ———EE—SSSS n ‘ 
KYy10 PopMy.ly MHHepavia:(Mgy,53 Fe?" 9,47) Gynt. 199,008 | " tBe cnet 


Fe?" ,,0¢Alo,o¢Bo.egQ3- OTOT JOABUrHT 
ABJIAeTCA  Oolee MarHe3HaIbHbIM M0 
CpaBHeHHI0 C JIOABHrHTOM H3 MarHerTu- 
TOBbIX py apXeHCKHX MecTopoxKeHHH. 

B JNOMBHPHT-KaJIbIMTOBbIX 30HAX HepelKO coseprKaTcA TakxKe PeJIMKTOBBIA 
JONOMUT, 3aMelllaeMbli KaJIbIMTOM HM JIOABHTHTOM, KJIMHOryMHT, HHOra Mar- 
HeTHT H Ooslee MO3qHHe MHHEpasbl (cymbuAL, TpeMOMT HM Ap.). KaMHOryMuT 
oOpa3yeT OGocoGeHHbIe 3epHa HM BXOAUT B COCTAB JIIOLBHIHTOBbIX pafMaJib- 
HOJIY4UCTHIX, CHOMOBUAHbIX H Apyrux arperaToB. Bcrpeyarorca 3epHa KJIMHO- 
TYMHTa C OOHWJIbHbIMH MPOJbYaTbIMH BKJIOUCHHAMH JOABUrUuTa. CrpykTypHble 
B34MMOOTHOMeHHA JIOABUTHTa H KJMHOryMUTa CBHAeTebCTByIOT OO OJHOBpe- 
MeHHOM OOpa30BaHHH STHX MHHepaJoB. JIioABUrHT B Mpeselax JMOLBUTHT-KaJb- 
IMTOBbIX 30H pacmpefeeH HepaBHoMepHo. HanOoviee OOorallieHHbIMH JIOJBH- 
THTOM ABJIAIOTCA YUaCTKH, HeMmOcpeACTBEHHO MPHMbIKalOWMe K KaJIbIHT-KJIHHO- 
TYMHTOBbIM CKapHaM, BO/JIb MpHuyAMMBbIX KOHTAKTOB C KOTOpPbIMH HMHOra 
OOpasyIOTCA MOJIOCKM MOUTH MOHOMMHepaJbHOH JOABUrHTORDH NOposb. B To 
*Ke BP€MA, BO BHEWIHHX YaCTAX 30H, MO rpaHHlaM C 4%? OMUIOM, JIKOABHTHT Me- 
CTaMH MOUTH OTCyTCTByeT (CM. puHc. 2). 

KanbuuT-KAHHOrTYMUHTOBHIe CKAaPpHE B OOMbUIMHCTBE 
O6pa3ilOB UMeIOT JOBOJIbHO BbIJep2KaHHblii CocTaB: KMHOryMHT (28—33 00. %), 
KaslIbuuT (64—76%) u maruetut (20 10%). Taxol cocTaB cBuJeTeIbCTByeT O 
TOM, UTO 3aMelIeHHe JOJOMHTAa HMeJIO MeCTO B OCHOBHOM 6€3 NIPHBHOCA WIM BBI- 
Hoca MarHesHu. SepHa KJIMHOryMHTA, BbIAeIeHHbIe NYTeM paCTBOPpeHHA KYCOU- 
KOB nMopogbl B HCl, umewr wecropatyto opmy, HocTurad B JVIMHY 20—30 mm, 
Mp rlomepeuHom ceyenuu 1—2 mm?. M3omerpuyeckne OKpyrvible (POpMbl KsMHO- 
ryMUTa, WIMpOKO pacmpocTpaHeHHble B apXeHCKOM KOMMJeKCe, Te KMHOryMUT 
PasBHBaeTCA MIPeMMYUeCTBeEHHO MyTeM 3aMelleHHA ChopcTepuTa HM HacJlesyeT 
tbopMy ero 3epeH, B pacCMaTPHBaeMBIX MOpodax OTCYTCTBYIOT. KamuoryMut 
nmoMcuutTerHueckH cyBoltHuKOBaH: BN, = 90°, BNm = To) DN, = 60% 
me} == (O01), 2 V = + 69°. 


* AnamuTuk H. A. Muuaesa. 
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Cymppugquad MeqHO-3010TOpyAH ad MMHepaH3alMA MpeACTaBJCH a B OCHOBHOM} 
NMpHTOM HW XasbKOMMpHTOM. Ova HakslafbiBaeTCA Ha JUOABUTUTOBOe HM MarHe- | 
THTOBOe OPYACHeHHe, CYbPUAHBIMH 2HIKAMH paccekaeTCA OMMCaHHaA BbILUe} 
30HaJIbHOCTb, TaK 2Ke Kak HM OTJeMbHbIe «enouKM» WOWBUrHTa. Hadviofalorca i 
CMCILeHUS| TaKHX «LenoueK» BJOMb CYJbPMAHEIX MporKHIKOB. B HeKOvOp Ia | 
oOpasilax, C rycToH CyJIb(pHAHOH BKPallJeHHOCTbIO JIOABHTHT MOUTH HauleJlO 3aMe- 
WeH BTOPHYHbIMH MHMHepaJiaMH, Cpe KOTOPbIXx npeoOaqaeT ccalOeHuT (alla- 

put). Ilo cogep»kaHuio Oopa (npouexr} 
Pa6auna 2 B,O,) Take MpaMOpb! aHaJIOrMYHbI JO] - 
BHTHTOBbIM pa3HocTAaM (Ta6.1. 2). 


Jl BHrHTOBbIE Ccati6enuuTopple (alla- BprHoc Oopa 3]eCb OTCYTCTBOBAM, | 
PHTOBbIe) CybhuAH3H- ! 
Mpamopbl * POBaHHbIe MpaMmopbl ** HMMe@JIM MeCTO JIHIMb MeCTHbI€ ero Mepe= ij 


MeLLeCHHA, O 4EM CBHJCTEIbCTBYECT HaJH- | 
1.16 yve B MOpofaX He3HAYHTEJIbHbIX IMpo-| 
3°88 KHIKOB CCaHOemnuTa (allapHta). )Ke-| 
yle30, OcBoOorKaiouleecA NpH pa3o-} 
oes pois B. At See 2KCHHH JIOABHrHTa, BePOATHO, CBA3BI-| 
ae : Balloch B CyJbpuyax. 
SHauUTeIbHO IWMpe Ha MeCTOPO*KAeHHH PacMpocTpaHeHbl MpOeccb! paswo- | 
*KCHHA JIOABHPHTa C BbIHCCOM Gopa HU »Ke1e3a. [Ip STOM JIOABHTHT NpeBpaliaetca 
B HeMIOTHYIO, CaxKHCTYIO Maccy HJIH 3aMellaeTCA CepnmeHTHHOM, HHOrfa XJO- | 
PHTOM HW TOHKO3ePHHCTbIMH arperaTaMH HepyHbIX MHHepaJOB, B TOM YHCe| 
KapOoHaTos. B 3sTHx Mopomax BcTpeuaeTcaA UM CCaHOenMuT (allapHT), HO B Buse} 
He3HaUHTeIbHbIX, [MO-BAAHMOMY, PeMKTOBbIX 3epeH. XHMMYECKHE aHaJIM3bl 
Tpex wTypoB TakKHX H3Me€HeEHHbIX MPpaMOpoB OOHapyKHH cosepxaHne BO; 
0,23; 0,19 u 0,14%. Dror mpouece BbIHoca 6Gopa H3 MpaMOpoB pacmpocTpaHe: | 
WIHPpOKO HW He3aBHCHMO OT CyvibcbHAHOrO OpyJeHeHuA. BepOaATHO, OH CBA3aH C 
30HOH OKHCJICHHA, HO 9TOT BOMpoc TpeOyeT OcoOoro H3y4eHHA. 
IIpn sToM HavOoubuIMH MHTepec MpeACTaBAIOT 30HbI KOHTAKTOB JOJIOMH- 
TOB C M€3030HCKHMM HHTPy3HAMH PpaHHTOHAHOrO COcTaBa. | 


O6p. Ne 504 
O6p. Ne 503 


0,72 
2,50 


O6p. Ne 510 
Oop: Ne 514 


JjatbHeBocTouHblt duuant um. B. A. Komaposa Tloctynusio 
Akayemuu HayK CCCP 26 1X 1958 


UMTHPOBAHHASA JIMTEPATYPA 
1 0. A. Buau6un, Tp. uncr. Teon., nayk AH CCCP, s. 10, cep. pernon,’ nerp., Net 


(1941), 2 M. Be. Bopogaesckas, Tp. unct. Hurpusonoto, sp. 18 (1951). 
$ JI. UW. Ula6uaun, JAH, 101, Ne 5, 937 (1956). ‘ a a 
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Hornayn Akagemun nayr CCCP 
1959. Tom 124, Ni 4 


TEOXHMH fl 


E., ® CTAHKEBUY 


, O MOX3EMHbIX BOJAX XJIOP-KAJIbILMEBOrO THTTA 
C MNOBbILNEHHbIM COJEP)KAHHEM CaSO, B YPAJIO-BOJIDKCKOA 
OBJIACTHU 


(ITpedcmaezexno axademuxom H. M. Cmpaxoseim 11 X 1958) 


Bo Bpema oOo6uleHna MaTepHasOB NO THAPpOXHMHH MOZ3eMHBIX BOA TaTap- 
xoi ACCP BbiaBul0cb, 4TO KaK B ee Mpeseax, TaK UM Ha TeppHTOpHN cMexK- 
bIX OONACTeH WIMPOKO pacnpocTpaHeHb! PaccOMbHbIe BOI XJIOP-KaJIbLHeBOrO 
10 CyMHy) Tuna, B KOTOpbIxX cozep2KaHHe CybcpaTa KaJIbUMs HaMHOro Mpe- 
billaeT mpefembl ero pactBopumoctu. Uae Bcero 3TH BOAbI NpHypounBaloTcs 
| K@MeCHHOYP/IbHbIM OTJIOXKCHHAM, PerxKe — K HHKHENEPMCKHM H BepXHeseBOH- 
KHM. Pa3Oupy SsTOrO ABJeCHHA HM MOCBALLeEHaA HACTOAULAA CTaTbA. 

IIpegqenbi pactBopumoctH CaSO« B MpHcyTCTBHH pa3/IHYHbIX CONel CHIbHO 
eHsIOTCA. Coylep2kanne coe XOpHcTorO HaTpusA Oolee ueM BYeETBEPO yBeJIH- 
MBaeT PaCTBOPHMOCTh CyvIb@ata KaJIbUUA (NpH coxepxaHHH NaC] 1,3018 mon/a 
acTBOpuMocTb CaSO. paBHa 0,853 r Ha 100 ma pactBopa). B npucytcTBHH 
JazSO4 pactBopumoctb CaSO, cHayaa ymeHbuulaetca Jo 1,4 r/n (npu 16,36% 
Ja2SO4), a 3aTeM CHOBa Bo3pactaeT Jo 2,6 r/n (npu 222,6 r/n NazSOs). B npu- 
ytcTBHH MgSO. pactBopumoctb CaSO. nagaet go 0,5 r/n. XnopuctTbii MarHuit 
THMYJIUPYyeT PaCcTBOPHMCCThb Cyb*ata Kabuna. B mpucyTcTBHH CepHor KHC- 
OTbI pacTBOpuMocTb CaSO4 cHayana yBenHunBaeTca Jo 2,84 r/n (npu 75 r/n 
12SO4; 25°), a 3aTem ymeHbluaetca fo 1,54 r/n (npn 292 r/n HeSOa). PesKko 
HWKaeTcCA pacTBopuHmMocTb CaSO4 B mpucytTcTBHH CaCle. IIpu cosep»xaHnu 
‘aCle 7,3 r/m pactBopumocTb CaSO. noxwxKaetca fo 1,3 r/n (npn 25°), npu 
0 r/n CaCle pactBopumoctb CaSO. coctaBsaseT HemHoro Ooviee 1,0 r/n, npH 
00 r/n CaCle ona 6yzeT paBHa 0,5 r/n CaSOa u npu 280 r/n CaCle — coctaBHT 
,2 r/nm CaSOa. PactBopumoctb cybdata KaJibuuA NagaeT MPH OAHOBPeMeHHOM 
AXOMKJEHHH B PacTBOpe XJIOPHCTOrO HaTPHA HM XJIOPHCTOrO KaJbuHA (?). 

B mpHpogubix BOax YCNOBHA HaxXOKMeHHA ComeH B PaCTBOPe 3HAaYHTEJbHO 
JlO*KHee, YEM B HCTHHHbIX pacTBOpax. CyileCTBOBaHHe CJIOXKHbIX CHCTeM, I0- 
OOHBIX PaCCOJIbHbIM HJIM COJICEHbIM MOJ3eMHbIM BOJaM, elle He H3YYeHO C JOCTAa- 
OUHOH MOJIHOTOH. get 

Onpitnt A. M. Ky3Helopa moka3aiu, YTO XJIOPHCTLIN HaTPHH HW XJOPHCTHIli 
[arHHi, MOBbIMAIOWIWe PaCTBOPHMOCTb cyJbdata KaJIbUHA, B MpHCyTCTBHH 
JIOPHCTOLO KaJIbILMA He MPOABJIAIOT 9TOFO CBOEFO CTHMYVJINP yroulero eHcTBHA (7). 
\. M. KysHeloB cMelIMBasI BOY, NOJYYeHHYIO H3 CKBaXKUH, PaCNOJIOKeHHbIX 
; IIpukambe MW BCKPBIBLIMX KYHTYPCKHe H KaMeHHOYroOJIbHble oTMO*KeHHA. Mm 
bIIH B3ATbI: 1) cybcbaTHad HM CepoBOZOposHaA Boa M3 KyHrypa, 2) xJOp- 
lATPHEBbIL CePOBOMOPOAHbI pacco c rayOunHbt 710 M, W3 BepxXoB cpesHero 
apOoHa u 3) XJIOpKAHO-HaTpHeBbIH pacco H3 HePTeHOCHOH TOJLIH HH30B 
peauero KapOoua c ray6uHb! 1030 mM. Xumuyecknit cocTaB STHX BOY (B TpaMMax 
la JIUTp) MIpHBeseH HHx«Ke: 


Bogpi 1 2 3 
I]notHocTb 1,039 1,187 he als! 
CaCO3 0,43 0,29 0,62 
CaSO, 4,19 Pail 0,74 
MgSOa 3,18 — — 
MgCl, 0,53 5,70 25,05 
CaCl, — 15,30 O20 00 
NaCl 49,80 247 , 90 131,58 
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Tipu cmemmBanun Box uepes 20 yac. HayalOCch BbilaeHHe B Ces <a 
JIMKOB THIICa HM KaJIbllTa, B OCOOEHHOCTH CHJIbHOe B CMCCH BO ? Ho. | pee 
BbINAICHUA OCANKOB (KPHCTAIM3alMH) 3aKOHYHJICA Tepes 10—15 anei. E cme} 
cax Box 1—2 u 2—3 BbInageHHe TBepJOu (basbl OblIO He3HAYHTe/bHO. aku | 
o6pa3oM, cilekyeT OKUAaTb, YTO CCH B MPHPOHbIX YCNOBHAX MpPOHSOHTes 
cMelIMBaHHe BOA MoyOOHOrO THMa, a B OCOOeHHOCTH BOL 1 u 3, TO Np 9TO 
HayHeTCA BbiMaeHue B OCaNOK THNCa HM KaJIbIlMTa, KOTOPbIe SalleMeHTHp yIO} 
HMEIOLWMECA MOPbI, MYCTOTbI H TPeIMHbI, BCEACTBHE STOO BOJOHOCHDIC TOpuh 
30HTbI MOFyT ObITb CHOBa pasbeAMHeHbI Kak Obl CCTCCTBEHHOH nengu Tp oma 
3anecol. M3 pesyibTaTOB MpOBeeCHHEIX OMbITOB A. M. Ky3Helos jesaer BEIBO 
uTO JecybaTu3alH“A MpHPOAHbIX BOA MO2KeT ObITh BbIsBaHa Hi (PUSH KO-XHMH} 
yeCKOM MpH¥YHHOH, a HMeHHO — yMeH bINeHHeM THMCOBOH €MKOCTH pacTBopa nq 
Mepe OOorallleHHA ero XJIOPHAOM KaJIbIMA (4). | 

HecomHeHHo, 4TO mpollecc AecybbaTHsallMM NOA3CMHBIX BON B CBASH C Hal 
KOMJI@HHeEM B HHX XJIOPHCTOrO KaJIbILMA WMPOKO paclpocTpaHeH B npH pores 
OMHaKO MecTaMH co3faloTca GCOOble YCJIOBHA, MPH KOTOPbIX C YBeJIHNeHHEN 
coJlepXaHHA XJIOPHCTOrO KaJIbIMA B pacTBOpe He NPOWCXOMMT BbINAaNeHHA er 
CePHOKHCAbIX CO/eli, HECMOTpA Ha 3HAaYHTebHOe COepKaHHe cyan 
noua. IIpH 9TOM paBHOBecHoe COCTOAHHe COXpaHsAeTCA Aare mocse Toro, kay 
NOJ3eMHbIe BOAbI OyLYT USBIeUeHbI Ha MOBePXHOCTb,— HHOra B TeYeHHe Hg 
TOJIbKO Heli, HO H MecsleB (B OXKMaHHU JOCTaBKH B JaOopaTOpHio HM oven 
Ha aHawH3). Cylyyan BCTpeuM TaKUX HepaBHOBECHBIX PacTBOPOB Ha Tak PeAKUy 
B ra6a. 1 mpHBo_stca pesyJbTAaTbI HEKOTOPbIX XHMHYECKHX aHaJIH30B MOMoO} 


HbIX BOJ. 


Ta6auua 1 


CojepaHHe, } 
= ComepxanHHe, Mr-9KB/ 1 
Mecto 6ype- "a ae rj 
Ss} B 
HUA, paspegou- | Ne ck. = 9 
Ne) a. :! a We .. | Na+ 
Hav nOWaab 2 @ CV SO, HCO, | Ca Mg +K’ CaSQ, | CaCl, 
& Q 
KamcKo-YctTb- K-3 200,0 Cr 1411,81] 63,79 | 41,98 | 169,12 | 162,12 | 1146,02) 4,34 5,75 
HHCKasA K-10 | 254,9 (08 2305,35] 57,48 | 41,33 | 239,23 | 254,32 | 1870,61] 3,94 10,5 
KK-8 247,51 G 2413,10| 55,73 | 1,10 | 228,98 | 234,02 | 1706,93) 3,79 9,6 
KpacnoscKkan K-4 333), & G; 1465,77) 70,69] 4,42 | 158,54 | 188,55.) 1195,76) 4,84 4,8 | 
K-10 | 315,0 Ge 1208,00} 58,50] 2,39 139,8 | 163,7 965,39} 3,98 53 | 
Kopasunckan K-8 188,0 G; 1058,00} 51,20 2,36 458 ,2 102,0 851,36] 3,48 5,8 
KososcKas 5 Ga 3360,0 36,70 0,80 360,00 | 296,10 | 2741,40} 4,95 17,9 | 
1 G3 3190,0 | 40,0 1,0 360,00 | 287,0 | 2584,0} 2,72 17,6 | 
PonuruucKkan 10 492,00 (OF 2200,0 | 61,6 1,6 164,4 | 248,8 | 1953,0 | 4,16 5,4 
Banaxua 94 254 ,00 Ge 926,87] 65,52} 4,29 | 102,70} 99,0 791,90} 4,46 oS) 
93 1454166] C, 987,0 | 80,74 | 0,386 | 157,05 | 117,26 | 793,79] 5,48 4,2 | 
ToppKuii 96 231,78 Ge 145,01] 47,94 1540: || 475,25 || 96,94 | 258.4315 3.26 1305 1 
OuKuno-Asnry- { 672—707| Ce 1660.92} 42,69] 0,44 | 230,42} 44,99 | 142s,64| 2,90 10,4 | 
HHHCKal 3 |713—723] Coe 1521,67) 55,77] 0,52 | 191,81 |-433,46 | 1252,99] 3,79 He) 
Kypkaun (Ta- P-1 589,0 Cy 2309,9 Ode 1,85 284,69 | 271,80 | 1809,97| 3,52 12.6 | 
Tapua) P-1 589 ,0 C, 2420,0 | 60,80] 1,38 | 246,6 | 268,10 | 1967,48] 4,14 10,4 
Y neMHHCKaA P-3 |954—954) C, 3335,20| 29), 24 0,69 | 457,98 | 278,16 | 2628,96] 4,96 23.06 
ApocnaBb 55 616 ,2 G, 1619,70} 52,34 | 0,39 | 187,57 | 139,23 | 1345,63] 3,60 7,5 | 
MycsuomoscKkaa 383 1242 iy SHOseaul TeeOreOnls 22 501,25 | 245,94 | 2645,2 | 1,46 26,2 | 
Kosasunckan 8 170 Py 1249,0 | 52,70 | 2,79 | 182,20 | 120,90 | 1001,39] 3,6 7,0 
MensesuucKan 40 |430—140] PP, 882,70 | 37,30 | 3,78 | 121,81 | 106,09 | 695,88] 2,5 4,5 | 
AkTaHbiurcKaa 55 275 P, 309,34.) 388,79) 4,78 48,37 | 36,98 | 264,54) 2,58 0,4 | 
Kamcxo-Ycrb- 14 116,00 Py 1396,38) 70,21 1,54 | 166,92 | 154,26 | 1146,30] 4,76 6,5 
HHCKasa 18 151,00 P} 980,80] 64,30 f 0,88 129,24 | 116,16 | 800,53] 4,66 3,5 


Kak BHHO H3 NPHBeXeCHHBIX JaHHbIX, COlepxKanne cybata KAIBA BO 
MHOPMX CIY4aAX 3HATHTebHO MpeBblilaeT BeMUHHY ero pactBopumoctn. [Ipas- 
Ja, Ip 9TOM HaOulOJaeTcA HekOTOpad, OVEHb HEACHAA TeHeHIUMA K CHHDKeHHIO: 
coflepxKaHuA Cyb(PaTOR B CBA3H C BO3pPacTaHHem oGuLeli MHMHepaslu3alluH H 
COMep»xKaHHA XJIOPHCTOrO KaJIbUHA. 


[IpocnexuBasa paciipocTpaHeHue BOI XJIOP-KaJIbIMeBoro THMa C NMOBbIILeH- 


B mpenenax KaKOH-TO TeppHTOPHH HECKOJLKUMH CKBaxXHHAaMM Ha pasHoli ray: 
“920 


WHE H Wake MPHBAZAHbI K HECKOJIbKMM BOJOHOCHbIM ropu30HTam. Wnorga xe 
HM BCKPbIBaIOTCH OT@JIbHBIMH CKBa/KHHaMM, XOTH B TaKUX CjlyuaAx TpyHO 
OBOPUTb OO HX OTCYTCTBHM B COCeqHHX CKBaXKMHAaX, TaK Kak B paqe cyyaeB 
MpoOopaHHA BOXOHOCHBIX TOPH3OHTOB B HUX He 6pwi0. Ho B mipeqetax OJHOK 
aSBeEOUHOH MOMaNM MOyT BCTpeyaTLCA HapAy Cc BOMaMU, NepeHacbnIleHHEIMH 
yabaTom KaJIbIMA,— BOJbl, BOOOMIe OeqHbIe cybpaTaMu, WH 2%e BOLE 
Pyroro Tuna, HalpHMep x0p-HaTpueBoro. 

B BepTHKaIbHOM pa3pe3e BO XJOP-KasIbUMeBOrO THMa C MOBBIILeHHBIM 
OepxKaHHem CaSOa allie Bcero IpHYypoueHL! K BepXHeKaMeHHOYTOMbHBIM OTJO- 
XCHUAM, HECKOJIbKO pevKe K CpeJHeKaMeHHOYrOJIbHBIM. B HeKOTOpbIX clyuaAx 
HM ObIBaIOT CBA3aHbI C HW2KHEMePMCKHMH, PexKe C HM2KHeKaMCHHOYrOABHBIMH 

B BHle HCKIIOUCHHA C BepXHeJeBOHCKHMH (PaMeHCKUMH) OTVIOXKeCHHAMH. 

B pavckux OTI02%KeHHMAX B MOJ3EMHBIX BOWaX COMep2KaHue cybLbata KaJb- 
MA B Mpeqetax TaTapHw M CMexKHBIX OOsacTeli CHH2KaeTCA MOUTH JO HyvA. 
) BEPXHEKaMCHHOYTOJIbHbIX H HW2KHEMEPMCKHX OTOMKEHHAX BCTPeualoTCA BOI 
_SHAaYHTeJIbHbIM COsepxKaHHeM NazSO4 u MgSO.. [[poucxoxyenue uv npHyuHHEl 
CTOHUMBOCTH NMOASCMHBIX BOX XJOPKaJIbUMeBOrO TuMa Cc GOJIbIIMM copepxa- 
MeM CyJIb(baTa KaJIbUMA HesCHbI. BepoaxTHO, 37eCb MOXKHO TOBOPHTb HWJIH O 
O8MOXKHOCTH CYULECTBOBaHHA YCTOMYMBOH HepaBHOBecHOl cucTeMbI, OOpa3yio- 
(eHca pH (bopMupoBaHHu XHMHYECKOLO COCTAaBa MOA3eMHbIX BOL B ONPereseH- 
BIX YCJIOBHAX, HH O HaNHYMM B pacTBOPe KaKHX-TO CTaOuIN3aTOpOR, 3aep- 
‘MBaIOUIMX BbIMagzeHue CaSO. C dakTOM HaHUNA B MpHpose MOAOOHbIX BOR 
mefyeT OCOOeHHO CUMTATDCA MPH pellleHHH BOMpocoB (bopMHpoBaHHA XuMUYe- 
KOTO COCTaBa NOJ3eMHbIX BON, B3AHMOJeCHCTBUA MOJ3CMHbIX BO] C BMeCIULaIOULHMU 
X MopofwaMH WU MpH BOCCTAHOBMeHHH WCTOPHH TeOXHMHMYeCKHX MpOLeccos. 
IpucyTcTBHe ONMHCaHHBbIX BO] YKa3bIBaeT Ha GOOVJIbLUIYIO CJIOXKHOCTh MpOleccoB 
OPMHPOBaHHA XHMMYeCKOFO COCTaBa H Ha HCH3YYeCHHOCTb ITUX Mpoeccos. 


Teonornyueckuu unctuTyT Ka3aucKoro dumuana Ilocrynuao 
Akajemun Hayk CCCP 6 X 1558 


; WMTHPOBAHHAS JIUTEPATYPA 


1A.M. KysuHenos, JAH, 52,Ne8 (1946), 2 A.W. Mopososa,I. H. Oup- 
opa, Hayun. tp. Hopouepkacck. nomutexH, unc, 27 (41) (1956) 
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lEHETHK} 
M. JI. BEJIbrFOBCKHH, 9. A. ABEJIEBA u H. A. MOTEXHHA 


XAPAKTEP 3ABHCHMOCTH 4ACTOTHI JIETAJIEN, 
BOSHMK AFOWIAX HA PASHbIX CTAXUAX CHEPMATOLEHESA, 
OT JO3bIl PEHTTEHOBCKUX JIYUEX 


(IIpedcmaeaeno akademuxom B. H. Cyxaueeim 8 X 1958) 


IIpeycrapieHua 0 MeXaHH3Me MyTareHHOrO AeHCTBHA MOHMSHpYIOWIMX Hevr) 
YeHHH CKabIBaIuCh, TlaBHbIM OOpa3s0M, Ha OCHOBe aHaJlu3a XapakTepa 3aBy 
CHMOCTH UAaCTOTbI PpasHbIX THMOB MyTAal{Hit OT Bua UB YYeHHA, ETO MO3bI HM pad 
mpeyeseHust BO BpemMeHH. B pesysbTaTe MHOPOUHCJICHHbIX HMCCICLOBaHH © 
B TPHMWLaTbIX TOMaX ObiWIO BHIICHEHO, UTO YaCTOTa PeIeCCHBHBIX JI€ETAJIbHbIX MY 
Taluii y AposoPHbl B OU€Hb LWHPOKHX Mpemeax (y-yYH — PeHTTeHOBCKHe Jy 
un 2,2 A) He 3aBHCHT OT JVIMHbI BOJIHbI HOHH3HPYIOWULero U3JIYYCHHA MW paciipe 
JeeHHA JOSbl BO BPeMeHH UH IPAMO MPONOPMHOHAJIbHA BeMHUMHE LOSbI. OTCK} 
jla Obl CeaH BbIBOL, UTO «MYyTareHHy!O pOJIb urpaloT JIMOO eHHMUHbI 
HOHH3aUMH WIM aKTHBalWu, MOO OTJeIbHbIE TyYKH HX» M YTO «9TH MYTA 
TeHHbI€ afeCHTbl HE B3AHMMOJCHCTBYIOT IPH BbISbIBAHHH TOUKOBbIX MyTalluli» (2) 
Takum O0pa30M, XapaKTep 3aBHCHMOCTH YacTOTLI MyTAalH OT WO8bl NOCTyKU, 
OJHHM H3 OCHOBHBIX (PakTOB, JICPLIHX B OCHOBY BbIBOJOB O MCXaHH3Me MyTarel 
HOrO JleHCTBHA HOHM3HPYIOMleH paqualuu. OHakoO 3aKOHHOCTb 3THX BBIBOC 
B J\aJIbHeHWIeM OKasaJlaCb MOCTAaBJICHHOH MO COMHeHHE B Pe3yJIbTaTe yCTAHOF 
JIGHHA HeOJHOPOMHOCTH TeX TeEHeETHYCCKHX H3MCHEHHH — pelleCCHBHbIX JleTay 
HbIX MYTAI[MH,— KOTOPbIe CJLyKMJIM MOKasaTeeM MYyTareHHOH 3¢cbeKTHBHOCT 
usyueHun. [locKoulbky B HX COCTaB, Hapsyly C TeHHbIMH MyTaILHAMHM VW M@JIKHM! 
XPOMOCOMHbIMH MepecTpolKaMH, BXOAAT TaK2%Ke WH KPYyMHbIe XPOMOCOMHbIe abep 
palluu, YaCTOTa KOTOPbIX H3MCHACTCA B 3aBHCHMOCTH OT JO3bI 3aBeOMO Hed 
HeHHO, CaMa JIMH€HHOCTh CYMMAaPHOM KPHBOH YaCTOTHI seTael MOTpeOoBas: 
oObacHeHHA. Heckolbko OObACHEHHH ObWIO MpeAIORKeHO, HO EAUHOL TOUKH 3peE 
HHA MO 3TOMY BONMpocy Ao cux nop Hert (1 %,5), 

SaTeM BOSHHKJIO eCLLe OLHO OCIORKHEHHE B HHTePNpeTallHH LaHHbIX MO 3aBh 
CHMOCTH UaCTOTHI JeTaleH OT Losbl OOyYeHua. B Hayane 50-x roxoB ObWIO BB 
acHeHo ((°°) nu Ap.), YO pasmM4HbIe cTaqMH pasBUTHA crepMueB Lposodul 
MMCIOT Pa3Hy!lO PaHOUYBCTBUTEIbHOCTH, a KOra Ob OMpeseeH XapakTep 3a 
BHCHMOCTH OT JO3bI YACTOTHI PeMeCCCHBHBIX JleTaeli, BOSHUKAIOWUX Ha Han6ose 
PaMOUYBCTBHTeIbHOH CTayHu ClepMHoreHesa — CTaqMM CiepMaTHA, OKazaJlock 
4TO BOSpacTaHHe YacTOTbI MyTallMH Ha STOH CTaMH HeIMHeEHHO: OHO oTCTae 
OT BOSPacTaHHA AOSbI OOYYeHUA HM IPH yBeMMYeHHH MocHeLHel B 4 pasa (c 100 
no 4000 r) yBeruuupaetes Aub B 1,4 pasa (1°). Ménnep c corp. NpeAMOORMIE 
NTO TaKOe OTCTABAHHe OODACHACTCA BOSHHKHOBCHHEM B HaHOosee pakuouyBcTBI 
TCAbHBIX KCTKAX OOMYYAeMOH KCTOUHOH NOMyAALMH HapsAyy Cc BbICOKNM TIpt 
TCHTOM PeCHeCCHBHbIX TakKKe WH BbICOKOFO MpOWeHTa JOMHHAHTHbIX JleTaseli 
OTCCBOM pH OO/IbUMX MO3axX MHOTHX PelleCCHBHIX seTaeli BCMEICTBHE UX COI 
NakeHus C JOMMHAHTHBIMH. TakuM oOpa3oM, c STO TOUKH 3peHuA pa3mMUH 
B peakIluM Ha OOJyUeHHe KETOK, OOaalouluX pasvIM4HO!I PaqHOUyBCTBHTEW 
HOCTHIO, CBAZANbI C TETEPOreHHOCThIO TeHeTHYeCKHX SdpeKTOR OGyUeHHA. 

Jluneitnoct, CyMMapHOH KPHBOH 3aBMCHMOCTH aCTOTbI BO3HHKHOBCHE 
JleTaneH OT MO3sbl, HaOMOLaBlaicAh HeECMOTPA Ha 3aMelIeHHOe yBeIMueHHe 4. 


CTOTHI JICETAJICH B CHepMaTHax, HaBOJuma Ha MBICJIb, UTO 9TO OTCTABAHHE KOMIE 
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MPyeTCA HEMPONOPIHOHAIbHO ObICTPbIM MOAbEMOM KPUBO!i YaCTOTHI MYyTAalHii 
| KleTKaX, HaXOJAWMXCA Ha KakOU-MOO Apyro cTayun cnepmuorenesa, Ha- 
jpHMep B 3peuIbIX CnepMusAX. 

C WeNbiO BbISCHEHHA XapakTepa 3aBHCHMOCTH OT JlO3bI YaCTOTh! BO3HUKHO- 
JeHHA JeTaeH OTLEbHO B 3peuIbIX CIEPpMUAX, CepMaTusax nu CepMaTOrOHNAX 
aMH ObWJIM MOCTaBJeHbI CelMabHbIe ONbITBI. Camios ruOpuyzos F,; or cKpe- 
[MBaHHA AByxX MHOpesHbIxX HHH Drosophila melanogaster (AmxupcKoi u 
lOpepo) B Bospacte He cTapure 24 4ac. O6y4aIN peHTTeHOBCKUMH JTyuaMM MpH 
remopuax: 190 xB, 15 ma, dunpTp 0,5 mm Cu + 0,75 mm Al, paccrosHue 
T aHTHKaTO,a 0 OObeKTa 14—19 cm, MomyHocTh Ao3Hi 1 12—400 r/muH; Aosbt o6uly- 
eHua Opin 1000 u 4000 r. O6nyueHHbIx CamuoB TOTYAC 2Ke CaxKaJIN C JeBCTBeH- 
(bIMM CaMKaMH M3 JIMHMM «y-Mennep-d», uMerouluMu B X-xpoMOcOme jBe HH- 
EPCHU, MCHbIWaA U3 KOTOPHIX NpOHsOLMIIAa B Mpesetax Sobel, H pelleccHBHbIe 
‘en! yellow u apricot. C sTHMu CaMKaMu CaMIIbI CH eH BOe CYTOK, MOcTe uero 
lepes KaxkKjbile 2—3 CyTOK HX NepecaxKuBaJIM B MpOOHMPKH C HOBbIMH JleBCTBEH- 
ibIMH CaMKaMH. IlorometBo Fy 43 AWM, OTMOXKeHHBIX CaMKAaMH, KOTOpble ObwIn 
JTVIOMOTBOPeHbI CaMIaMH B TeyeHHe 1—2, 7—8 nu 15—16-ro HEH Nocne Obmy- 
I€HHA, COXPaHAJIOCh, HW CAMKH MHAMBUAyaIbHO CKPelMBaUCb CO CBOUMH Opa- 
‘bAMH. B cilyyae BOSHHKHOBCHHA JleTaJIH B OOJYYeHHOH X-XpOMOCOME, B KYJIb- 
rype Fp, He nosBaanocb camuoB AuKoro Tuna. Ilo mpoweHTy Takux KysbTyp 
JUMTHIBAACb YACTOTA BOSHHKHOBeHHA JieTalelH. Tpu mopiuu noromKos F, mpo- 
ICXOJIMJIM OT CIepMbI, OOYYeHHOH Ha cTayMAX 3peJIbIX cNepMHeB, CHepMaTH] 
A CIl€pMaTOrOHHH, COOTBeETCTBeHHO. Pe3yJibTaTbl MpHBeeHbI B Tad. | 
Ta6Oanua 1 


' 
dactota CI{enJIeCHHbIX C MOJIOM pelleCCHBHbIX JIeTaJIcH B OOJYUCHHBIX CHepMHAX, CMepmMaTugzax 
| M cmepmMatoronuax Drosophila melanogaster 


1oo zs 
z 2£#e Z 
5 Oobuyuii T]poueut SES 5 Pasnula Mexk,y ne 
Cragqua SI c NpoueuT HHJLYWHpos. Es ao HaOJIOaeMbIM UH sé 
ae oy s seTane setae 3 5 an OXKHTACMbIM, % oe 
celle Re — ae 
S| # | $F Sees One 
STlepMuH 1000} 2816 o3 |1,85-+-0,254]1,59-+-0,271| — = 
4000) 4349 | 282 |6,49-+0,374|6,234+0,368] 5,96 | 0,274+0,368 | 0,7 
Cnepmatugpr {1000} 4139 | 193 | 4,67+0,328) 4,41-+0,342 |) -— = 
4000] 3166 | 207 |6,54--0,439| 6,280,450 [14,53 |—8,25+0,450 | 18,3 
Snepmatoro- |100C| 4972 23 |0,46+0,096 | 0,20+0,014| — a 
HHH 400(] 4205 | 64 |4,52£0,189] 1,260,212] 0,79 | 0,474+0,212 | 2,2 
K OHTPOVIb 0 | 3867 10 10,26-40,095 ~ — = | 


Kak BHJHO 43 TaO/. 1, YacTOTa HHAYUMpOBaHHbIX JieTaJleH B CnepMaTHyax 
MpH yBeiMueHun ZO3bI OOyueHua c 1000 Zo 4000 r YBeIMYMNaCh He B 3,3 pasa 
(ero cefOBaO OKUAaTb MPM HaMMYMM JMHeMHOM 3aBMCHMOCTH YaCTOTHI OT 
O3bI, C YYCTOM BOSMOXKHOFO COBNAeHUA JBYX M Oosee NeTasel B OAHOH KeTKe 
pH OOMbUIMX JO3ax), a TOMbKO B 1,4 pasa, T. €. B TOUHOCTH TaK Ke, KaK HB 
onbitax Méasepa c corp. JlocropepHoctb pasHuitpl Mex jy OvkuJaBiuelicsa WH Ha- 
OOJCHHOH BeMYHHaMUM HE BbISbIBAeT COMHEHHH. 

CopepuieHHO WHad KapTHHa HaOsioJaeTcA B OTHOLICHHH MyTaOUbHOCTH 
SpeNIbIX CIIepMHeB: 3eCb NOJYYeHHaA B ONbITe YacTOTa JeTa/leH MOUTH B TOU- 
HOCTH COBMaaeT C O*KHAeMOli IPH JIMHEMHOH 3aBMCHMOCTM UX YAaCTOTHI OT JO- 
351. Uactora setae B CMepMaTOrOHHAX OTKJIOHACTCA OT TeOpeTHYeCKH O7KUAa- 
eMOli HECKOJIbKO OOJIbIIIe, HO BCe 2Ke HeOCTOBepHO. 

TakuM 06pa30M, HM Ha OHO M3 H3yYeHHBIX CTaMl CepMaTOreHe3a BO3- 
pacTaHve uacTOTbl JieTasieH C yBeIMYeCHHeM JO3bI o6yueHHA He MpeBbliilaer 
AMHeHHOM 3aBMCHMOCTH, a Ha CTaMM CnepMaTHA axe pe3ko OT Hee oTcraer. 
OHaKko 3TO OTCTaBaHHe He BHAeT Ha (OPMY 3aBHCHMOCTH CyMMapHOH YacTOTHI 
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jeTadell OT NO3bI, MOCKOMBKY, KaK H3BeCTHO, MOCeIHAA 3aBHCHMOCTH, Tak Kf 
KAK HM 3aBHCHMOCTb OT JO3bI YaACTOTHI seTalel B 3peOH CmepMe,— JIMHeHHa 
E]MHCTBEHHEIM OObACHEHHEM TaKOFO MOJIOXKCHUA MOMKET CYKUTb OTHOCHTEIIbE 
HO HHYTOKHAA B MOMeHT OOYYCHHA UMCMEHHOCTS ClepMaTHA MO CpaBHeHHlO Cy 
cnepMUAMH, ele Gonee YMeHbUNAIOMadcA BCeACTBHe IPeSBbItaHHO Cou BION ¥3} 
rude B pesyJbTaTe oOyueHHa. Uactora HHAyWMpOBaHHEIX JeTaen B CHepy 
MATOFOHHAX Tak2Ke He MOXKeT OKa3bIBaTb CYWLeCTBeHHOFO BJIMAHHA Ha CyMMapy 
HYIO KPHBYIO 3aBHCHMOCTH YaCTOTHI OT AO3bI 10 TOM MpHUHHe, ATO adcomoritas| 
yacToTa BOZHUKHOBeHHA JeTaeH Ha 3STOH CTaquuM CnepMaToreHe3a OUCHb HU3Ka gh 

TlonyyeHHple aHHble 3acTaBIAIOT MpHUTH K BEIBOLY, YTO IpH H3yueHHH CyM 
MapHOl MYTAaOW/IbHOCTH CIepMbI BO3pacTHaH HeEOAHOPOAHOCThb O61 y4aeMbIxX 10+ 
JlOBLIX KIeTOK Camila Apo3sopusIbl He HTpaeT CyULeCTBEHHOH POsH MU YTO NOy4ae 
MbIe B TOMOOHBIX OMbITaX JaHHble MpakTHYeCKH XapakTepH3ylOT MYTAOMbHOCTH 
JIMMlb 3peNbIX CrepMHeB. CleLOBaTEIbHO, BbIBOMbI U3 paoT, MpOBeeHHbIX Oeg 
TOUHOPO KOHTPOA BOSPacTa OGYYABLIMXCA MOMOBLIX KNeTOK AposoduJibl, He} 
JIb3A CUHTATb O6CCICHEHHbIMM OTCYTCTBHEM TaKOTO KOHTPOJIA, MPH YCJIOBHH U 
OTHECeCHHA TOKO K CTaHH 3peuIbIX CNepMHeB. | 

Ecmm 3aMe]VIeHHbIN MOLbeM YaCTOTbI JleTameH B CMepMaTHax C YBe- 
JIMYCHHeEM JO3bI OGJYYeHHA MEUCTBUTeEIbHO 3aBHCHT OT KOPpeAWHH Mexyf 
BOSHHKHOBCHHEM pelleCCHBHbIX HW JOMHHAHTHBIX JIeTasleH, Kak 3TO MpeAMONO*KH-| 
au Ménuep c corp., TO aHalorMunoro 3aMeAIeHHA NOWbeMa KpHBOH, He OODAC- 
HMMOPO OJHHM TOAbKO COBMaJeHHeM ABYX HM OOJIbIIerO YMCA PeleCCHBHDbIX Jle-} 
TaJieli B OJHOLi KIeTKe, MOXKHO OKUAaTb HM MpH OOULeEM YBeAMYeHHH YACTOTHI My-| 
Tallult He 3a C¥eT MOBLIMCHHA PaHOUyBCTBHTCIbHOCTH OOJIYYaeMbIX KJIETOK, af 
3a C4YeT YBEMYCHHA WOSbI BOSTelicTBUA Ha MeHee paMOuyBcTBUTebHble. Js 
IIpOBEPKU STOFO MpeANOMOAKEHUA ObIMM COMOCTABeHbI YAaCTOTHI pelleCCHBHBIX} 
JleTaslel B 3petbIX CNepMuaAX MpH Qo3ax 3000 u 12000 r. Onn OKa3auCb paBHbIMA 
5,32 + 0,523 wu 15,99 + 2,086%, coorBercTrBeHHo. Mexmy mocieqHei uac- 
TOTOH HM MpOWeHTOM, OX*KHAAeMbIM IPH MpAMOM MpONOPUNOHAbHOCTH UAaCTOTHI 
nose (19,17), Her QocropepHol pasHutbl. B To xe Bpema 9Ta yacrora (15,99%) 
BUONHE MOCTOBepHO oTMHMYaeTcA OT TOH (7,3%), KaKYIO MbI JOJOKHbI OBI Obl 
MOYYATb, CCH Obl HaOOfaemaad uacrota npu 12000 rHaxogusacb B TaKOM KE! 
OTHOIWeHHM K TeOpeTHyecKH O*KUAaeMOH, B KaKOM HaOsIOqaeManA B CHepMaTH- 
max mpu 4000 r (6,28%) Haxoqutca K TeoperHyeckH OmKUaemMol mpu TOH «xe 
nose (16,34%). OuesugqHo, uTO MOBBIWIeHHe uacTOTH! MyTalluil 3a cueT yBeuM- 
YeHHA JO3bI’ He SKBUBaJICHTHO MOBBILICHHIO, OOYCIOBJICHHOMY YBeJIH4eHHeEM 
paQMOUYBCTBUTebHOCTH OO yYaemoro MaTepHaa. MoxkHO 6bI0 Obl Mpesnono- 
X%KUTb, UTO HEOMUHAKOBOE NMOBHILIeCHHe PaNMOUYBCTBUTeAbHOCTH OTJCJIbHbIX KJIe- 
TOK CO3aeT KOPPeCAWMIO MeXKAy BOSHHKHOBCHHEM B HX pelleCCHBHbIX H JOMM- 
HaHTHbIX JleTaleH, YTO H MpHBOAMT K NpeMMylecTBeHHOH ruOenH MYyTHpOBaB- 
WHX K/I€TOK, TOPa KaK NPM YBEIHYCHHU OSI BOSLeHCTBUA MOMOOHOM KOppemA- 
WW HE BO3HUKaeT HM OTCeBa pelleCCHBHbIX JeTaseH He mpoucxoqutT. Omnako Ta- 
KOe MpeANOMOKeHne, NOMpasyMeBaeT, YTO yYacTOTa NOMMHAHTHBIX JleTaleH B 
CNCpMaTHAaX MOJKHA BO3pacTaTb Oplcrpee, ueM B 3pebIxX cnepmMusax. [IpoBe- 
HeHHbIe HAMM MpeBapUTeIbHbIe OMbITbI MOKA3bIBalOT, UTO STO He Tak, B CBA3H 
¢ YeM BONPOC O MIpHYMH aX OTCYTCTBHA JIMHeMHOM 3ABHCHMOCTH YaCTOTHI PelleccHB- 
HbixX JleTaeH B CHe€pMaTHax OT Osbl OOMYYeHUA Tpe6yer HHOrO OObACHEHUA. 


Tloctynnsi0 
7 X 1958 
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Hokuagn Akagzemun nayx CCCP 
1959. Tom 124, Ni 4 


MHKPOBHOJIO‘H 


Uuen-Koppecnonzent AH CCCP A. A. HMUUEHELKHE, JI. MV. COJIHLLEBA 
vu H. ®. KYPAHOBA 


IKCNEPHMEHTAJIBHOE MOJIY4YEHWVE AKTHBHbIX BAPHAHTOB 
ASPERGILLUS NIGER, OBPA3YIOUIMX JIAMOHHYIO KHCJIOTY 


XOPOUO U3BECTHO, YTO MYTAHTbI MHKPOOpPraHH3MOB, NO/YYeHHBIe NON BANs- 
HEM JIYYMCTOH SHepruu, OOMaMaloT, Kak MpaBusO, NOHMKeHHOM Ovoxumuue- 
<OH AaKTHBHOCTbIO. OJHM W3 HUX OTHOCATCA K CyOuleTaJIbHBIM BapHaHTam 4H 
pu mepeceBax mornOaioT, [pyre HecyT Ha ce6e ABHYIO MevaTb Aerenepaunn, 
SpasylOT HeOOJIbIUIMe KOJOHHH, MEQJICHHO pa3sBHBalOTCA, YTpauMBalOT YaCTHYHO 
JIM MOJIHOCTBIO AKTHBHOCTb pa3JIMUHbIX (PepMeHTHbIX CHCTeM HT. J. 

Ilospnenve MyTaHTop, OOmamaiouyux Oomee aKTHBHbIMM (pepMeHTHBIMH KOM- 
JI@KCaMH WIM CHOCOOHDIX OCYLI€CTBIATb OMOCHHTe3 OMNPeNeeHHIX BeLLeCTB 
HTCHCHBHEE, YeM 3TO Jellala HCXOJHaA (POpMa,— ABMeHHe JOBOJIbHO pesKoe. 
lex y TEM HMCHHO Take BapHaHTbl IpeNCTaBAIOT OCOGeHHBI HHTepec. 3a m0- 
mefuue JecATb eT y OakTepHli, WpowuKel MH MecHeBLIX TpHOOB ¢ MOMOMLbIO 
YUMCTOH SHEPrHH ObLI MOJyYeH pA MYTAHTOB, HalleWMX IWMpoKoe MpaKkTu- 
eckoe lipuMeHeHne. JlocraTouHo yKa3aTb, UTO TAKMM M1yTeM Obl MOyYeH WiTaMM 
enicillium chrysogenum, o6pa3yroujHl B CTO pa3 Gombe NeHHIMAIHHa, 4eM 
CxoJHad JukKaa topMa rpHOa. Takum OOpa3som, 9KCNepHMeHTasIbHan H3MeHUH- 
OCTb MMKpPOOpraHH3MOB OTKPbIBaeT IHpOKHe MepCNeKTHBbI JIA CeueKIMN 
YIbTYpP, OOsaarouluxX NOe3HbIMH CBOHCTBaMH. 

TlonyueHve JIMMOHHOM KUCJIOTbI OCYUIECTBIIAETCA C MOMOLLbIO  KYJIbTYpbI 
pH6a Aspergillus niger, okucuistomlero caxapo3y 0 JIMMOHHOHM KucoTE. [Ipume- 
ACMbIC KYJIBTYPbl acMepruiia ObliH OTOOpaHbl Moce cpaBHeHuA pxAfla cylle- 
BYIOWMX IWTAaMMOB, HO Cpe HHX HeT BapHaHTOB,MOJLYYeHHbIX IKCIePHMeH- 
—AIbHO, MO, BAIMAHMeM Wy4UcTOH sHepruH. B cBa3H C STHM HaMH Ob MpoBe- 
SHbI MCCeEMOBaHHA, 3afaya KOTOPHIX CBOMacb K H3yyeHHIO (usHoOOrHH 
apvantos Aspergillus niger, BOSHUKIIMX B pesy/bTaTe elicTBUA YbTpauose- 
IBLIX JIyUeH. 

Matepuaa uw MeTOAN KA. WMexoguol kyibTypol Obuia KybTy- 
a Aspergillus niger 6/5, nonyyenuaa or JleHHHrpagcKoro 3aBosa MMOHHOL 
ACOTHI, Pe OHA MPHMeHAeTCA MPH MPOHSBOACTBE JIMMOHHOM KUCJIOTHI NOBepx- 
ICTHBIM cnoco6om. [locate BbIseIeHHA pa OMHOKOHHAMAJIbHBIX KYJIbTYpP ObIIO 
-TAHOBJICHO, YTO OHU OGAaaloT TaKOH 2Ke — B CMBbICIe OOpasOBaHHA JIMMOHHOM 
{CJIOThI — AKTHBHOCTbIO, KaK HM MCXOfHaA KybTypa. OfHa U3 OHOKOHHAK- 
IbHbIX KYJbTYP NOCyKMa WIA MabHelimux uccneqopanuli. Acnepruvt 
JIbTHBUpOBavIca pH 32° Ha cycno-arape c 1,5% NaCl, Tak Kak Ha. S5TOH cpe- 
. HaGORaeTcA Goulee OOUbHOe OOpaz0BaHNe KOoHHANH. V3 uerbipexdHeBHOH 
JAbTYPbl, BbIPOCMei Ha CKOLICHHOM CO/IeBOM CyclO-arape, COOMPaJINCh KO- 
IMM; OHM CYCMeHAUpOBauch B CTepHAbHOM BOLONpoBoAHOli Boge: B | Mil 
CNeH3HM COfep2Kalocb 7 MJIH. KOHUAHH. 3atem 4 MJI B3BeCH KOHHAMH NOMe- 
auch B ualiky [lerpu, HaxOJAULyIOCA Ha MOABH2KHOM BpalllalonleMCA CTOJNKe. 
3ePXY BSBeECb OG/yyaslach yJIbTpaPvoreroBbIMA JIyuaMM B TeueHne 6 MHH. 
Yeex. Ha ofHy KouuMJuio mpu Tako 9KCNOSHIMK NpuxosuAOcL 96- 10% apron. 
3 B3BCCH OGYUeHHEIX KOHUAU Aeramuch pasBeyeHua oT | : 200 yo 1 : 2000, 
TOpble BbICeBaIMch Ha yauKku [lerpu c OObI4HDIM CyC/10-arapoM. Yepes 3—4 
if WaIKH MpOCMaTPUBaIHCh, OTMeYaJIHCb KOJIOHUM, OTAMYAIONIMeCA MO CBO- 
'y BHELIHeMYy BUY OT KOJOHM UCXOAHOH KYJbTYPbI, H H3 HUX IIPOHSBOAHJICA 
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orces. 3aTeM Y H30JIMpOBaHHBbIX BapHaHTOB H3yYallaCh KHCMOTOOS pas yiolla 
Tbh Ha cpeflax C Caxapo30oH. 

Hee IbT = i: HCC de opauunh. Msyusenue pee o6p 
3OBbIBaTb JMMOHHYIO KUCJIOTY Y pas/IMYHbIX MYTaHTOB NO3BONAO OTOMpa 
HavOoulee MepCneKTHBHbIe KyJIbTypbl. KOHMAMM U3 STHX KYJIbTYP, 5 CBOIO OY 
peAb, NOABeprasuch OGyYeHHIO, 34 KOTOPbIM CHOBA CCAOBAT oToOop oe. 
ubIx (bopM. Ilocme yerbipexkpaTHOrO JeHCTBUA yilbTpaHoueroBblx My yen But 
NouyYeHb! TPH KyIbTypbI: Ty, T2 u X, oOpasyioulue OouIbIle JIMMOHHOH KHCJOTS: 
vem Hcxoquad Kybrypa. Teneanorua stux MyTaHTos Asp. niger mpeacTaBseH 
Ha clenyrourel cxeme (puc. 1). 


N65 N2 N24 Ni fe-1h uth 
(32 (3 C= 
NX 


ee. OOnyseHue => Ombop 


Puce. 4 


Bonpoc 0 BOsMOxKHOCTH MOMyYeHUA OoMee AKTHBHBIX BaPHAaHTOB C MOMOMLbH 
OMHOKpaTHOTO BIMAHHA JIYYMCTOM SHEprHM OCTaeTCA OTKPbITbIM. OAHAaKO MMe 
1oulMiica B Halleli WaOopaTOpHA OMNbIT FOBOPHTOTOM, YTO MYTAHTHI, MOYYeHHIt 
oce OHOrO OGIy4eHHA, MeHee CTOMKM HM MeHee aKTHBHbI, YM MYTAHTHI, Ce 
JICKIMA KOTOPbIX OCYLIECTBIAIAach CTyMeHuaTO, T. €. MOCMe€ MHOFOKpaTHbIX M0 
BTOPHbIX OOyUeHHH. 

He octraHaBINBadcb Ha MOp(ouorMyecKOH XapaKTepHCTHKe «mpOMexyTOU: 
HbIX» BAPHaHTOB, MIpHBeeM TOJIbKO KpaTKOe ONHCaHHe HCXOHOH KYJIbTYPBI 7 
mMyTaHta Ji, KaK HaHOoulee HHTepeCHOrO B OHOXHMHYECCKOM OTHOLICHHH. 

Ucxoquaa Kyaptypa Asp. niger 6/5 oOpasyeT Ha 5 JeHb Ha cycao-arape 
Kpyrabie KOJIOHHH 6,5 CM B JMaMeTpe C POBHBIM, MWIOCKHM KpaemM. KowoHHi 
KOPHUHeBATO-YepHble, MOBEPXHOCTh MYWHCTad C MOBOJIbHO JJIMHHBIM BO3yIt 
HbIM MHWeHeM. Hw oKHaAA MOBePXHOCTh KOJOHHH B WeHTpe uMeeT PayHasbHyIe 
ckslaquaTocTb. OOpasopaHhe KOHMIMH yMepeHHoe. Konuquu OKpyruibie, NOsH 
mopduble, 3,5—4,8 » B quamerpe. Iupuna munerua 3,5—6,8 ». iuna KneToK, 
COCTaBJIAIONUX MulemHH 35—110 ». Mutenui usBuToH, u 9Ta ero OcOOeHHOCTE 
OObACHHeT CKJIauaTbI XapakTep pocTa, OCOGeHHO XOPOMIO 3aMeTHBIt Ha %*KUIE 
KHX cpeqax. KoHHAMeHOCIbI JOBOIbHO ToJIcTbIe, 24—27 1, KOHHJMaJIbHbIe TO- 
mopku 67—99 ». Ucxogupiii ramM acnepriigia oTMMYaeTCH OT RHKUX CopM. 
BbIJCIACMbIX H3 MPHPOAb! H WaloulUX Sosee MOCKHe KOJOHHU HU GOoslee OOMIbHC 
oOpasylouluX KOHH HH. 

Myrant Asp. niger T1 QaeT HeCKOJIbKO MeHBIUMe MO BeIHYHHeE KOJOHUN — 
Ha 5 \eHb HX JMaMetp paBeH 4,0—5,0 cm. Kononusa Oonee cKnalquatan, Hu et 
leHTp HW Kpas OKPalleHbI B Oovee CBeTVIbINT BET, EM KOMOHHA HCXOMHO KyIb 
Typbl. KonnquabHble roOBKU Pacnosaralorcsa KOHWeHTPHUYeCKH Ha HEKOTOPOD 
paccTOAHHH OT WeHTpa. HwkHAA MOBePXHOCTh KOJIOHHM HMeeT 3HAUMTebHYK 
padMalbyyio CKafuatocTb. Hiupnua munenua |,2—6,8 », mupuna KoHMAMe 
HocleB 9,5—18,5 ». KonnyuaibHble roulOBKH MeHbIIe, Hx pasmep 34—104 
KounaHH OKpyrvibie, Gomee MOMMMOpHble, ueM y HCXOHOTO WraMMa, HX Be 
auunHa 2,7—6,0 pp. 

Takum 06pa30M, MbI BHAHM, YTO HCXO{Hasd KyAbTypa acnepruiia WH MyTaH’ 
Ti orsmyalores! 10 CBouM MOpdbomOrM4ecKHM Mpu3Hakam. 

J\1t onpeleieHuA croco6HOCTH O6pa30BbIBaTD JIMMOHHY!IO KHCJIOTY HCXOD 
Had KybTypa Aspergilus niger 6/5” yabrpacbvomeroBniit mytauHT Asp. niger T; 
BhIPalHBaIMCb Ha Cpeye CileMyioulero CcocTaBa: caxapos3bi 5,0 r, NHaCl 0,35 r 
MgSO. 0,05 r, KH2PO« 0,05 r; ZnSO +» 7H2O 0,005 r, FeSO. 0,0025 r, Bozo 
MpOBOAHOH Bob 100 ma. C nomontEto comAHolt KUCHOTHI pH cpegzbr qoBoguue: 
926 


2 4,2. Cpeza pa3muBanacb no 40 ma B KonGouKH OpseHMeliepa EMKOCTbIO B 
/) MI. Sapaxenue cpesbl MpousBoAMOCb BOAHOII B3BECbIO KOHHMH acneprusaa, 
ofepxKameH 200—250 tric. konngui B 1 Ma. Kysapryppl aciepruviia BbIpallly- 
AJIMCb pH 32,° B TeveHue 36—40 yac. no OOpa30BaHHA TOHKUX GeNbIxX CKal- 
{ATBIX IWICHOK. SaTeM KYJbTYPalbHad WAMAKOCTH U3-NOM MWIeHOK BbIINBaach, 
N€HKH MPOMBIBaJINCh CTCPHJIbHO BONOM, a 3aTeM NO HUX MOABOMMAcb cpena, 


GAG fia 4 


Tlunamuka o6pasoBanna HMOHHOM KHCJOTBI KyJbTypou Aspergillus niger 6/5 u ero 
YJIbTpapHOJeTOBbIM MYyTaHTOM 


te O6pasoBaBliasca MHMOHHAaAA Norpe6nenupiit caxap 52 
2 KHCIOTa ES 
Ss = 

Kynptypa “& ce) g= 
3 ay Br (%) ua ir ae Bip Br (%) Hair eee 
an sex cyX. MHI. so9 3S | sok cyX. MHI. x op 
faa) a PS) MEL a ORS 
Asp. niger 6/5 3 GON 4, Se\ 90,75] 13,82] 9,5 ) 1, 462 
4 O74 V4.8 D2 4 on Ooll One 4,650 
a) AMO) |G) ts (100) | 57,6 | 417,64 |10,2 (100)} 1,746 
6 Hh A |) (a 09,9 | 19,03 |10,6 al Thay 
7 TS OS) 4) 63,4 | 20,52 /10,8 ) 1,895 
Asp. niger Ty 3 8,1 5HOa)) | O00 141031) deeds 1,064 
4 A) 3} 9,0 (184) | 62,8 | 16,44] 14,3 (151) iL Altsyil 
HY ea 9,4 (162) | 68,5 | 17,67] 13,7 (134) 4.293 
6 133 LOPS SS) ed OR a LON On elZer on ClSo) Me SZ? 
| 7 15,0 | 10,1(146) | 74,3 | 20,19] 13,6 (126) 1,481 


3 KomMuecTBe 30 MJ, CJlelyloulero cocTaBa: caxapo3bi 20 r, xslopucroro amMo- 
aus 0,19 r, BogonpoBogzHo Bob 100 ma. Kon6pr c mueHKaMH CHOBa MoMeuta- 
WHCb B TepMocTaT mp 32°, u yepes OMpeseeHHbIe MpOMexKYTKH BpeMeHH Mmpo- 
A3BOJMJIHCb Clelyroule onpeweneHusa: 1) KomMUeCTBO OOpas0BaBLUUXCA KHCIOT— 
ruTpopanuem 0,1 N pacrsopom NaOH; 2) KomnuecrBo ocrarouHoro caxapa B 
KYJIbTYPaJIbHOH *KHAKOocTH 10 Beprpany; 3) Bec cyxoro muuemuaA. Beto mpo- 
BeeHO OOJIbIUOe YHCJIO OMbITOB, BbIACHAIOULUX JMHAMUKY HaKOIVJIeHHA JIMMOH- 
HOH KHMCOTbI B KYJIbTYpax HCXOAHOH (POpMbI H YyJIbTpatuoseTOBOrO MyTaHTa. 
Pe3yJIbTaTbl OAHOTO V3 ONbITOB MpHBeXeHbI B TaO. 1. OTH WaHHbIe MO3BOJAIOT 
CJleaTb CeLYIOULMe BbIBOIHI: 

1. Cyxow Bec mMuliemua mytaHta Ti Ha 25—30% MeHblle, ¥eM Y HCXOZHOH 
KYJIbTYPbl acneprHuia. 

2. YanprpaduoneToBblii MyTaHT noTpeO ser Ha | r cyxoro MrWeIHA Ha 26— 
51% Ooulblie Caxapa, 4em HcXoqHaa (popmMa rpHOa. 

3. Ha 1 r cyxoro mulieiua MyTaHT OOpa3yer Ha 46—84% muMOHHOM KUCJO- 
ThI Goble, YEM HCXOMHbI rpH6. AOcosmOTHOE KOJIMUCCTBO JIMMOHHOM KHCJIOTHI 
B cpefle B KyJIbType MyTaHTa Bbille Ha 16—22%. 

4, Bpixoy JIMMOHHOKM KHCJIOTbI Ha MOTpeOJIeHHbIN CaxXap B 3aBHCHMOCTH OT 
BO3pacTa KYJIbTYpbl Y HCXOMHOFO WTaMMa aclepruisia cocTaBset oT 50,7 Jo 
63,4%, y MyTaHTa 57,7—74,3%. 

CooTBeTcTBYIOUHe aHaJIH3bI BbIACHHJIM, YTO MOJYYeHHbIe MYTAHTbI OOpasyior, 
Tak *Ke KaK WM MCXOJHbIM WITaMM, MOUTH HCKJIIOUNTeIbHO JIMMOHHY!0 KHCJIOTY. 
Koauyectso o6pa30BaBllelica PIIOKOHOBOM M WaBesleBOH KHCJIOT HE3Ha4HTeJIbHO. 

Bovyiee BEICOKHM BbIXO, JIMMOHHOM KHCJIOTbI HE MO2KeT ObITh OObACHCH MeCHb- 
wei 3aTpaToH caxapa Ha MOCTpoeHHe MMIeIMA MH 3aBMCHT OT OHOXHMMUCCKOH 
aKTUBHOCTH KYyJIbTypbl. Takum o6pa30M, MIpHMeHeHve yJIbTpaPHvOeTOBEIX Jy- 
ueli mo3BOaeT nomyauTh MytaHTBI Aspergillus niger, o6mazaronjue Oonee BbI- 
COKON OKUCUTCIbHOH CHOCOOHOCTHIO, UeM MPOM3BOACTBeHHAaA KyJIbTypa 9TOFO 
rpuoa. 


Vucturyr mMukpoOuosoruu Iloctynus0 
Akayemuu HaykK CCCP 30 X 1958 
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Jlonrnagn Akajlemunu Hayk cCCcCcP 
1959. Tom 124, Ns 4 


UW. M. BACHJIDEB, O. H. MAP®EHOBA u H. Jl. PbIBAJIKA 


BJIMAHHE PEHTTEHOBCKOrO OBJIYYEHHS HA COMEPIKAHHE 
A30THCTbIX BEWIECTB B PACTEHMAX TIWIEHULLbI 


(IIpedcmaeneno akademuxom A. JI. Kypcanoéoim 1 X 1958) 


Panbule 6blI0 MOKa3aHO, YTO B OOMYYCHHHIX paCTeHHAX MIMeCHHUbI HaKalVIMBa} 
JOTCA B GOJIbINIOM KOuMUeCTBe caxapa (). Bpwio ycTaHOBJeHO, YTO MpHyHHO 
9TOrO ABIAeTCA MofaBeHHe pocta MpH mposomxatoujemca chorocuHTese (?) 
MoxkHo 60 yMaTb, YTO Hapsy C CaxapaMu B pacTeHHAX HaKkallWIMBalwoTca u Apy} 
rue mmactuyeckue Bemlectsa. Hactosilee HCcCleqOBaHHe ABJAeTCA MpOBepKoii 
3TOFO MpeANOMOKEHMA B OTHOWEHHH ASOTHCTHIX BELMECTB, MOTIOULAaIOULAX CBeT 
30He A 240—300 Mp, T. €. WHKNMYeCKHX AMHHOKHCIIOT HM HYKJICOTHAOB. 

Mertroguxka. IpeqpaputentbHo oTroOpaHHble, OMHOPOHbIe NO BeMYMHE 
cemeHa o3uMoH mmeHuip 599 (cynepaiura) NpopaluBasIMCb Ha BOJOMpOBOLHO 

Bole. J[ByXCyTOUHbIe MpOpocrKH pa- 

cKaybiBanucb no 100 mr. Ha mieKkcn- 
_ -PylaCOBbIX CeTKaX H MepeBOHJIMCE 
| Ha MuTaTeIbHbld pacrBop Kuona. 
_ PacTeHHA poOcJiM B JIOMHHOCTATE MpH 

MOCTOAHHOM OCBeLIeCHHH H Temmepaty- 

pe 23 + 2°. B Bospacre 5—6 cyTok 

TipopocTKH o6syyalucb alinmapaToM 

PYM-3 mpu 15a, 180 xs, 6e3 dusnb- 

tpa. Jlo3a oOsmyyenua 5000 r, noz- 

HOCTbIO NOJaBIABLIaA poct. B nocue- 

AYIOWleM MpOHSBOAMJICA aHasH3 JH- 

CTbe€B HeOOJYYCHHEIX WH OG YYeHHBIX 


Puc. 1. OOmnit Buy pactenuii osumoli numeHn- ake ee eee a ae 
ubl 599: a — neoOmyueHHEIxX, 6 — oOnyueHHEIx SMA ara siete) 
yepes 9 Ane nocne o6.yueHua yosoli 5000 r Hero: 
{1H avau3a JIMCTbA cpesanuce 
y OCHOBaHMA, 3aMOpaxKUBaIUCh KUAKUM Aa3OTOM HM PaCTHpaJMcb B 3aMOpOrKeH- 
HOM COCTOAHMM MO TOHKOrO Mopomika. T]opomiok saMBascsA JMCTHIIMpoBaHHon 
BoQOu us pacuera | : 10 u akcrparupoBasca Mp KOMHaTHO! TemnepaType B TEe- 
yeHHe Yaca. GaTeM SKCTPaKT OT(PHJTPOBbIBAICA, Pas6aBAICA BOZOH u T1po- 
CMaTPHBaJICsH Ha KBaplleBOM CieKkTpodoromerpe bekmana (C®-4) c Bogopog: 
HOH slaMnoi. 
Pe3syabratn. Ha puc. 2 npemcrapnenbt pesybraTbI ombpiTos, 
B KOTOPbIX ObWIM CllenaHbl OMpeseeHuA ONTHYCCKOM MOTHOCTH BBITSIKEK 
43 JIMCTbeB Cpasy nocie oOyuenua, uepes 7, 13 u 18 cyroK nocne o6myyeHHA. 
Cpasy nocne o61yueHua ONTHYeCKad MOTHOCTh BITSKeK 13 HeOGJYUeHBIX 
M OOYYeHHBIX pacTeHHit Mado pasHuTcs (puc. 1 a). IIpumepyo taka xe Kap- 
THHa HaOOqalach M yepe3s CYTKH mMocHe o6myuenus. Uepes 7 cytox nocae 
OOJYYCHHA BHITAKKU U3 OO YYeHHbIX pacCTeHHH MMeIOT yxKe 3HaUHTeMbHO 60- 
Ce BEICOKY!O ONTHYECKYIO MWIOTHOCTb, UeM BbITAXKKH U3 HeOOJIYYCHHHBIX pacrte- 


Hui (puc. | 6). Srv BeIraxKKH TakKxKe CHMbHO OnaleCcllMpyloT H 3HAYHTeJIbHC 
TpyaHee (buIETpyrorces. 
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C JalbHeiiimm yBeimyennem BpemeHu mocwe oOlyYeHHA ONTHYeCKaA MIOT- 
CTb BbITAKEK M3 PacTeHuH Bce Ooslee yBemHuUMBaeTcaA (puc. 2 «@, 2). 
| Jia Bpiscnenua XapakTepa BellecTB, NOrouarouluNx B 30He A 240—300 Mu, 
Wa MpHMeHeHa MeTOAMKa, NpeoOwKeHHad Quay (*), MO KOTOpoi WIA cpaB- 
‘HHA C BbITARKKOK H3 pacTreHult B MapaJebHYIO KIOBeTY HalMuBaeTCA He BOA, 
PacTBOp HYKJICHHOBOH KHCJOTHI. TakHM OOpa30M, mpu6op moKa3biBaer 
ITHYCCKYIO MJIOTHOCTb TEX BELeECTB, KOTOPbI€ OCTAIOTCA B BbITHXKKE, 3a HCKJIHO- 
‘HHEM HyKMeoTHAOB. Ecm B BbITA2xKKe HET 3HAYMTEMbHOLO KOMMUeCTBAa Apyrux 


"eid. 260 0 COs 240 260 260 Gir «14 


—\_‘—_> 


s 


£30 270 290 Mp L530 L710 L240 mu eT ae 210. 290 HO mp 


we paemnrt 


Puc. 2. Tpaduxu u3smenenuii ontuyeckow Puc. 3. [pacdux usMeHeHHit onTH- 

MJIOTHOCTH BbITSH2KEK B 30HE A 240—300 Mu. yeCKOli NVIOTHOCTH BbITA2KEK B 30- 

M3 HeOOJTYYeHHBIX (CMVIOWHbIC KPHBbIe) H OO- He A 230—300 Mu H3 HeoOryueH- 

AYUYCHHBIX (IYHKTMPHble KPHBble) PacTeHHHi.  HBIX PacTeHHli. a — B CpaBHeHHH 

a—cpa3sy mocie oOmyyeHHA, O — yepes cC paCTBOPOM HYKJCHHOBOM KHC- 

7 cyToK, 6 — uepes 13 cyToKH @—uepes OTH, 6 —B CpaBHeHHM C BOO! 
18 cyToK nocae o61y4yeHuA 


IIECTB, MOTIOULAaIONUX B 30He A 240—300 Mp, nosyyaeTCA KpHBasA ONTHYECKOl 
IOTHOCTH, XapaKTepHaad AIA WHKIHYeCKMX AMHHOKHCIOT MH OeIKOB C MaKCH- 
yYMOM B 30He A 280 mp. Ha puc. 3 mpHBOsNTCA pesyIbTaT OJHOTO U3 TakHX 
[bITOB. 

O6cyxAeHuNe pesyabTaTOB. V3 u3s0KeHHOrO CefyeT, YTO 
JIYeHHbIe pPacTeHHA O3HMOM MUMIeCHHIULI B OarOMpHATHBIX JIA POTOCHHTe3a 
JIOBHAX HaKalJIMBaloT B JIMCTbAX 3HAUHTEJbHOe KOJIMYeCTBO IWMKJIMYeCKHX 
[MHOKHCJIOT H HyKeoTuZOB. IIpouecc oOOpas0BaHHA 93THX BeleCTB, TaK 2%Ke 
K WU CaxapoB, B OOJYYeHHBIX pacTeHHAX He NMOMaBAeTCA, B OTMHUHE OT 
(Ta, KOTOPbIif, KaK 3TO ObINO MOKa3aHO paHbule (*), y MMWeHHIL yxKe MpH Jose 
000 r nomHOcTbIO MpeKpamlaetcs. MiMeHHO nosTOMy B OOJIYYeHHbIX pacTeHHAX 
{aKaMlJIMBalOTCA AMHHOKHCJIOTHI H HYKJICOTHIbI, H TEM B OOJIbINeM KOJIMUeCTBE, 
M OolbIle BpeMeHH Mmpofsom«KaetcaA choTocHHTes MocJe oOOsyueHHA. 


VYuctutyT Ovonormueckol (u3HKH Tloctynuso: 
Akajlemun HaykK CCCP 30 IX 1959 


UMTHPOBAHHAS JIUTEPATYPA 


1Y4.M. Bacuabes, H. J. Pu6aaka, pub Cy-wHb JAH, 119, Net 

58). 27U.M. Bacuapes, H. J. PuoOaaka, JIAH, 121, Ne 1 (1958). 3 E. An- 
u, Canad. J. Biochem. and Physiol., 33, Ne5(1955) *W.M. Bacuapes, JAH, 116, 
1 (1957). 
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Jloxnaynn AkayemMun HaykK cCccP 
1959. Tom 124, Ni 4 


E. H. KOMBbIJIOBA 


BJIAAHHE XPOHHYECKOFO FAMMA-OBJIY YEH 
HA KPOBb. MbIWEH 


(ITpedcmaeaeno axademuKxom T. Jl. Jloicenxo 9 X 1958) 


B Hacrosilee BpeMa uCcMefoBaTeEIM yReIAIOT CombUIOe BHUMaHHe JelcTBHI 
XPOHHYeCKUX OOULUX OOYYeHHH Ha MieKonMTaoMlMx. MHTepec kK sTOMY BoNp 
cy onpefeiaercA mpexkye Bcero ero MpakTHYeCKOM 3HaYMMOCTbIO, CBASAHHOH 
HeOOXOJMMOCTHIO YCTAHOBJICHHA Tak Ha3bIBAeMbIX JOMYCTHMbIX 03 BOSeHCTBUI 
(!,?). K uucay HauOomee xapakTepHbIX HapyWeHHi, BOSHUKaIOWMX B OpraHHd 
Me XXHBOTHOTO pu BOSselicCTBMH HOHH3HPYIOWleH pauallMu, OTHOCATCA H3Mé 
HeHUA MopcbomorMyecKOH KapTHHb! mepudepuueckoH KpoBu (* 1°). Ilo QaHHpy 
OJHUX UcclefoBaTenel, WWIHTeIbHOe OOyYeHHe pH MaJIbIX 03aX peHTTeHor 
CKMX HJIH TaMMa-Jlyyeli He OKa3bIBaeT 3aMeTHOTO BJIMAHHA Ha KOJIMYeCCTBEHHB! 
H3MeHeHHA CPOpMeHHBIX SeMeHTOB KpoBH (°,!","1), Tora KaK Apyrue aBTop! 
HaG0falW U3MeHeHUA B NepudepHyeckOH KPOBH MpH Tex %Ke YCMOBHAX OF 
ayuenua (1,4,°,8,9,'3). AxryambHocTb 3Toli mpoOmembl NOOyANa Hac MpoBect 
MCCJIENOBAHHA MO BJIMAHHIO XPOHMYeCKOrO OO YYeHHA MaJIbIMH O3aMH TaMMé 
JyyeH Ha nepudepwueckylO KPOBb %KHBOTHBIX. | 

OnbiT NpoBOAHIH Ha MBIUAaXx HEY 
C-57 (uepHpie), Becom 18—20 r. Kuso 
CymMapHaa osa (B peHTrenax) HbIX NO{BeprauH B TeyeHue 6 Hel 
Hee ekKeqHeBHOMY 8-yacoBomy OOTY 
See TautesHocts o6nyyenus yeHHio B fo3ax: 0,4; 0,2; 0,1 nu 0,0 
B J@Hb —TAaK Ha MpoTaxKeHHH rope 

MctouHHKOM TaMMa-H3s1yyeHHi Opt 
Co. Kposb Opa H3 XBOCTOBOM BeHI 
64 | 115,2 yepes 3,6,9 u 12 mec. nocame o6myyeE 
3,2 57,6 HHA. COOTBeTCTBEHHO e€XKEHEBHBIM JIC 
ate 


Ta6Onauua 1 


03a, © 


3 mec. | 6 Mec. | 9 mec. 12 mec. 


6 28,8 
8 14,4 3aM H CpOKaM oO yyeHHa CYMMapHa 


Wo3a mpeyctaBsiena B Ta6n. 1. 

Mas3kM KpOBH (PHKCHPOBaJIM MeTHJOBbIM CIMPTOM H OKpalIMBanu 110 Pome 
HOBCKOMy. @opMy,la KpOBM ycTaHaB/JIMBaslacb nocie mpocueta 200 KuerToK H 
Kaxkoro 2%uBOTHOrO. [JoxcunTHIBatoch B Kamepe TopseBa uncao JeiKONTOB 
9puTpouutTos B 1 MM* KposBu. KomuyectBo remorso6una onpelenAM reMoruc 
OnuHomMetpom Cavin. 

Kak BuyHO H3 Ta. 2, ncxoqHOe YNCHO NeliKOMNTOB 6pI0 TIpakTHyeCK 
OAMHAKOBBIM Y OIbITHBIX H KOHTPOJIbHEIX 2KHBOTHBIX, B TO BPeEMA KaK B Mporec 
ce oOyueHHA, B pale cmyuaes, Hayann NoABAsATECA JOCTOBepHble pa3JHuH 
MCKAY OMbITHBIMM WH KOHTPOJbHLIMH Lrpymnamn. 

B KOHTpombHO rpynne mpilueli OBWIM OTMeueHBI BO3pacTHble H3MeHeHH 
KOJMUECTBA JICHKOLNTOB, BLIPaKalollMeCA B UX CHHKEHHU TOKO yepes 12 me 
nocie Hayadia pa6ornl. 
svand cGnyceni Gund oiheeie nee eoT eae 

paa JIeHKONeHHA (pa3HHlla B KOJI 


YeCTBe JICHKOIMTOB 0 CpaBHeHHIO C KOHTPOJIeM CTaTHCTHYeCcKH JOCTOBEPH 
930 


57, 

98° 

14, 
7 


—Doheeo 


. 


)<0,016). B ocranbubie nepnogp o6yueHua u Jo KONA 9KCIEpHMeHTa YHCIO 

PHKOIMTOB MaJ1O OTJIMUAaOCb OT TAKOBOFO B KOHTPOMbHOH rpynne. 

Y MpllleH, O61 yuaBUIMxca exkeQHeBHOH josoii 0,4 r, yepe3s 6 mec. moce 

dala oOyyeHHA HaOsOAaOch peskoe MaeHue MeHKOWMTOR 0 CpaBHeHHIO 
_KOHTpOsleM (pasHulla craTucTHyecku JocToBepHa: p<0,001). Mocne 9u 12 mec. 
SMCHCTBUA YHCIO JIeHKOWMTOB HayHHaeT BbIPABHHBaTbCA UM CTaHOBHTCSA 
JiO OTMMYMMbIM OT KOHTPOJbHOTO YUNCa JefKOMHTOB. 


Ta6muuna 2 


M3menHenve uncua JIeHKOMUTOB IipH XPOHHYCCKOM o61yueHHH laMMa-JlyuaMu 
! 


Tlocue o6.nyueHna 


INSNO ExxeqHeBuas| JLo o6ny- 


gepe3 3. Mec uepes 6 mec. yepes 9 mec. yuepes 12 mec. 

1.01. mosa, r yeHHA 

| 7K a *K | J K J 2K put 

1 0,4 17,17+0,83 | 26 | 14,24+4,45) 26 | 10,70+0,59) 25 16,22+1,38) 19 12,0 +1,09 
2 0,2 17,30+1,90 | 10 | 17,90+41,60) 15 | 15,40+4,24 15 14,71+1,87) 45 15,20+1,34 
L 3 0,4 17,0 +0,50 | 10 | 13,30+1,56) 16 | 15,86+1,55 16 16,25+2,78| 12 20,25+2,37 
f 4 0,05 17,55+1,36 | 20 | 12,174+4,15) 20 | 12,55+1,0 20 13,30+1,13) 20 15,0 +1,57 
_ KoHTp. | 16,45+1,31 | 20 | 16,20+1,25} 20 | 15,75+1,41 20 15,60+0,75| 20 12,30+1,13 


_ Ilpumeuaunua: 1. *x ——4ncanO xKMBOTHDIX, 1— 4HcCIO meHKoHTOB. 2. Uucso0 x*xHBOT- 
sIX WO Hayasla ONbITa COOTBETCTBOBAIO UMCJY PKHBOTHBIX K HauaJIV OMbITAa. 


- Takum oOpa30M, pv exeyqHeBHO o3e 0,4 r MbI BCTpeyaemcs C HECOMHEH- 
bIM YrHeTeHHeM JeHKor093a vepes 6 Mec. u mpu0,05 r yepes 3 Mec. nocie O61y- 
enua. I Ipu exequesuol jose 0,2 r He HaGMOMaNOCb CKOIbKO-HHOY Ab 3HauUTeJIb- 
BIX OTKJIOHCHHH OT KOHTPOJIA TO UYNCY JIeHKOWNTOB Ha IIpOTsxKeHHH BCero 
epvofa HaOmoyeHui. Brpynne »xxHBOTHBIX IpH exkKeHeBHOH ose 0,1 r uncno 
e€HKOWHTOB B TeyeHHe 9 Mec. MaJIO OTAMYAOCb OT KOHTPOJIA, HO yepes 12 mec. 
HO JOCTHIVIO TaKOH BeJIMYMHbI, KOTOPad CYLIeCCTBEHHO MpeBblllala TAaKOBYIO B 
OHTpovle (pa3sHulla cTaTHcTHYeCKH JocToBepHa: p< 0,002). 

 B faHHom cilyyae OOHapyxkKuBaeTcA pasAparkKaroulee BJIMAHHe Ha KpOBe- 
BOPHble OpraHbl ExKeHeBHOH No3bi 0,1 r. [laqeHue KoMMYeCTBa (POpMEHHBIX 3,1e- 
(eHTOB GeO KpOBH Mocse 6 Mec. OOYYeHHA y BCeX PPyMM XKMBOTHBIX MpONc- 
OUT B OCHOBHOM 3a CueT JIMMOMMTOB, TOra Kak KOJMUeCTBO HelTpodus0B 
YULeCTBeHHO yBemMunBaeTca (Tad. 3). 


Talon aes 


[sMeHeHHe 4HCJla (OPMeHHHIX SAeMeHTOB GOeNof KpOBH Np XpOHHYeCKOM TaMMa-OOJ1y4¥eHHH 
(B MpoueHTax) 


3 3 : Uepes 6 mec. Yepes 9 mec. Yepes 12 mec. 
MM ence. lo o61y 4veHHA Uepe MeC p 
| 
ei ee Gg H n a H 0 ai |) aa | I mt H | I a H 0 
1 0,4 66 | 28 6 | 62] 33 Banoo |e Dan EOWal OL 6 | 51} 45 & 
2 0,2 65 | 30 5 1, 69) 27 h | 54) 39 i || 8S |) oy 7 152) 44 4 
3 0,4 68 | 29 3 | 66] 30 4 | 54] 43 6 | 54] 40 6 | 56) 44 3 
4 0,05 67 | 26 7 | 64) 32 4 | 59] 35 GV Gyh || Sir 6 | 57] 38 5 
5 KOHTD). 62 | 3 8 | 60 | 36 31 | 63] 31 6 | 60| 34 6 | 53] 44 3 


IlpumMeyaunne: 1— AMMOuHTH, H — HeHTpOPHJbI, MT — Npouie KeTKH. 


KonmuecTBeHHbIM H3MeHeHHAM KJeTOK OeOH KPOBH COMYyTCTBY!OT IMTO- 
joptposlorHyeckHe H3MeHeHHA, KOTOpbIe BLIPAaKaloTCA B MOABMCHHM TOCHE 6 mec. 
OyYeHHA Y MbIlUel MpH exKeHEBHOU ose 0,4 r, MOBOJbHO 3aMeTHOTO KapH- 
iu3nca.llocae 3-mecs4Horo O61yYeHHA Tp @KeHeBHBIX Jo3ax 0,2; 0,1 40,05r 
a6molaeTcaA H3uNC Aep B OTICJIbHbIX AMMPOUnT AX. B KpOBH KOHTPOJIbHbIX 
KABOTHbIX IHMTOMOp(pOOrH4eCKUX H3MCHCHHH OTMCYCHO He Ono. KoumuecTBo 
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3PUTPOWMMTOB MW IReTHOH NOKa3aTelb B OMbITHBIX rpymmax MbIMeH He OTJIHUAJING 


OT TaKOBbIX Y KOHTPOJIbHbIX 2KHBOTHEIX. | 
TIpouentHoe cojlepxaue remorioouHa Y OOJIYYCHHBIX MH KOHTPOJIbHbIX Ki 


BOTHBIX K KOHILy 9KCMepHMeHTa 3HauHTeIbHO MafaeT (ra6. 4), 4TO MOH) 
OObACHHTb BO3paCTHbIMH H3MeHeH 


TaOauna4t gym -y molluelt. | 

Kosuyectso remMormo6uHa y MbIleH Mp Xpo- TakyHM o6pa3oM, 3KCHEPHMe 
HUYeCKOM raMMa-o6,IyyeHHH (B MpoleHnTax) TaJIbHble JaHHbIe MOKa3bIBaIOT, 4 
Ha (poHe BO3pacTHbIX H3MeHeHHH 

___Hocne oonyyent! _- KoHTpoe B BUe JeHKO- H JIUMp 

MN | Exxennen- | °° es NeHHH, Pa3BHBWIMXCA K KOHIy rd 
nn. xan nosa,r| "| |e |e |g. fa HaOmofenuit, y MbIleH, XpOHM 
ma | og |se|ee)o2 vecku o61yyaBWHXCA MaJIbIMH 103d 

: MH TaMMa-slyuell, OOHapyxXHBaeTc: 

4 0,4 90,3 | 89,4 | 82,1 | 75,4] 68,9  yrHeTatomjee leHKON033 elCTBA 
3 O71 O28 ie 83,4 78° Bd eKeqHeBHon Josb 0,05 r uepes 3 Mec 
2 0,00 [BRT | 20 | Bed | 08 | aie) on 0/4, wepes 0 Mec: WOcae ae 


cTBud. ExkequespHad 03a 0,1 fr BBISEIE 


BaeT runepperenepalluio K/eTOK Geol KpOBA Yepes To nocle oOOyueHUAy 
KpacHad KpOBb B HalllMx yCOBHAX oMbiTa ocTaeTcd 6e3 M3MeHeHHH. 


VuctutyT reneTuku Tloctymu10 
Akajlemuu HayK CCCP 29 III 1958 


UMTMPOBAHHASA JIMTEPATYPA 


1A.I] Eropos, B.B. BouKkxapes, Kposersopenue H HOHH3Hpyloulad paynalus | 
1950, *M. H. Wlo6enguuckuh, Jlyyepble ocmoxHeEHHA MPH PeHTreHO-payqHoTepanun, 
1954, ®*J.E, Duplan, C. R.,. 284, .20,-202.(1952). 4b. .O. Juacc:oibs oni 
Marks, Radiology, 93, 3, 286 (1947). °° L.O. Jacobson, Ek. Marks, E. Lorenz; 
Radiology, 52, 3, 37i (1949). © W. B. Bloom, L. O. Jacobson, Blood, 3, 5, 58f 
(14951), 7 E. L.. Lorenz, Am. J.- Roentgenol., 68, 2, 176 (1950), 9*°¢. Of Bae 
peuc, PagvoakTHBHbl pacmay u MequuuuHa, WJ], 1954. ® R. Papa, Strahlentherapie. 
84, 2, 245 (1951), 1° JI. Temneapman, IT. JIuncxo, IT. Togman, Octpam 
ayuespoh cuHapom, VWJI, 1954. oe ely eae aula Sar eGhore ain Strahlentherapie, 90, 3 
408(1953). 4 F, S: Lbawrenee, A. H) Dawdy, We°E. ‘Valenti nese 
diology, 51, 3, 400 (1948) %E. Lorenz, W. E. Heston, A. B. Escher 
brenner, H. K. Deringer, Radiology, 49, 3, 247 (1947). 143.K. Knenie@- 
Ilapaosa, Becru. pentrenou. 4 paquon., 17, 389 (1936). % H. A. Blair, Biological 
Effects of External Radiation, N. Y., 1954. 


Hokuagn AKkanemun nayr CCCP 
1959. Tom 124, Ni 4 


BHOXHMHA 


JI. Tl. TPABPHJIOBA, A. C. CIMPHH 
WM 4WieH-Koppecnonyent AH CCCP A. H. BEJIOSEPCKHM 


CNEKTPO®OTOMETPHYUECKOE W3Y4EHHE BJIMAHHS pH 
WM MOHHONM CHJIbI HA CTABHJIBHOCTb BbICOK ONOJIMMEPHOM 
PHBOHYK JIEMHOBOH KUCJIOTbI B PACTBOPE 


Visyyenue yciosuli craOubHOCTH BBICOKUX NOJMMepoB pHOOHYyKsenHOBOL 
ccnoTb! (PHK) npegcrapiser B HacTomee BPeMA OLY H3 CaMbIX AKTYAJIbHEIX 
Aad B UCCMeEAOBAHMU STOM FpyuMbl ONOMOTMYeCKH BaXKHbIX COeCAMHEHHM. ITO 
AZAHO C HCKJOYMTEIbHOK JaOMIbHOcTHIO PHK in vitro. Tak, qaxxe mpoctoe 
yeTlapaTHBHOe MOMyYeHHe e€e€ H3 KJICTOUHbIX OpraHH3MOB, KaK Yy2Ke HeOJHO- 
lATHO OTMEUAJIOCh B JIMTepaType, NOYTH Heu36eKHO CBAZAHO C TOM WIM HHOL 
eneHbio ee Jerpagauun (7). Jum B nocnequue rofl ObluIM MpeLIO*KeHbI MeTOLHI 
4), MOsBOIAIONIMe H30eKATb B Mpolecce BbIAeeHHA Kak (PepMeHTATHBHBIX, 
K M XKCCTKAX XMMHYCCKHX BOSFencCTBHH Ha PHK. HanOosee ycnewHbimu Opin 
ITH! 10 BHIZeneHuIO PHK u3 pacrurembHbIx Bupycos. Ha npumepe PHK u3 
pyca TaOauHoH Mo3auKu (BTM) yaanocb noka3aTb HATHBHOCTb BbIeAeMOL 
IcOKOMOJIeKyAapHoH PHK (*°). Oguako nomyuaemasn u3 BTM Ouosornuecku 
TUBHAaA (HHpeKWHoHHaa) PHK yoBoubHOo OpicTpo TepseT CBOIO HH(peKUMOHHOCT 
1M MHKYOaLHH B HeHTpaJIbHOM BOJHOM WIM COeBOM pacTBOpe, YTO TOBOPHT O 
cTOHWKOCTH ee HaTuBHOoro cocTtosHua (°, °). Peqau u Hailir (*) ony6mHKoBam 
HHble O TOM, 4TO B HX ONbiTax C BbICOKOMONIeKYApHOH PHK u3 BTM uuxy6a- 
ia ee B 0,1 M aueratHom 6ydepe pH 5,3 B revenue 18 uac. mpu 37° mpuBosuaa 
3HAUUTeIbHOH erpadawun MOMMHYKeCOTHAA, BIVIOTh JO NOABJICHHA WMalusye- 
IX (bparMeHTOB. 

Bo Bcex yKa3aHHbIX CJly4aAxX, OMHAKO, HET YeTKOFO JOKa3aTeIbCTBAa, YTO Ha- 
fOJaeMbIe MpoOleccbl CNOHTAHHOH MOTepH HHeCKUMOHHOCTH WIM MpAMOH Je- 
ajlallu NOMMHYKIeCOTHAa OOYCMOBJIEHLI CAMOH XHMHYECKOM HECTOHKOCTBIO H3y- 
eMOro MOIMMepa B JaHHbIX yYCJIOBHAX. C OMHOM CTOPOHBI; B HEKOTOPBIX CJly- 
AX BO3MOXHO HaslMuve B Mpenapatax PHK caeqop puOonyKeasbl, KOTOpaA 
OycOBIMBAeT (epMeHTAaTHBHyt10 Jerpagaunio PHK npu unKkyOaluu. C Apyrou 
OPOHbI, HEH3BECTHO, OOycIOBeHa JIM CMOHTaHHaA moTepsA MHPpeKIMMOHHOCTH 
pycHoi PHK rol um WHOM erpagaluet NOJMHYyKJeOTHAa HIM %Ke OHA CBA- 
Ha C COBCeM APyrHMH MexaHH3MaMhH. 

C es1b10 peuIHTh, LeHCTBUTEbHO JIM B pacTBOpaXx BbICOKOMOJeKyApHo PHK 
OMCXOAUT MporpeccHBHad CNOHTaHHaA erpaaluA NOMMHYKJeCOTHAOB, MBI 
YUMeHHJIM CmeKTpodoTomeTpHuecknHi KpHTepul. Ero mpumMeHeHve OCHOBaHO 
ToM (pakTe, YTO paca HYKJIeHHOBLIX KHCOT COMpOBOxKMaeTcA HHTEHCHpH- 
Wei UX yibTpatwonerosoro morsouexnus (*) («rHmepxpomuyeckult appexT»). 
Cyuae HECTAOHJIbHOCTH Me2KHYKJICOTHAHbIX CBAZCH MOMHYKNeOTHTa MON2KHO 
€Tb MeCTO IporpeccHBHOe yBemMYeHHe yAbTpadwoneroBoro NOTOULeHHA. 
Ke KpaliHe MeJICHHBI Mpotecc pacnafla JIerKO BbIABUTb MyTeM WIMTe_HOH 
KyOauuu pacrBopa nommHykseotuza. [loapnenue xe 1% AuanM3yembix (ppar- 
HTOB (7) O3HauaeT HacTOJIbKO rayOokyto Aerpagalluto, KOTOpad HE MOET He 
OABUTbCA B pC3KOM YBeJIMYCHHH NMOMIOULeHHA. 

B KkayecTse MaTepHaJla JIA MOCTaHOBKH OMbITOB MbI HCMOJIb30BaJIH BbICOKO- 
nekyasnpuyio PHK u3 BTM. BTM noayyanu u3 coKa 3apaxkeHHbIX TaOayHOH 
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MO3AaHKOM JIMCTbeB TOMaTa ITyTeM KOMOMHHpPOBaHHA MHOTOKpaTHOrO Mepeocany 
JleHHA ero CYb:aTOM aMMOHHSA C TpeXKpaTHbIM MpellapaTHBHBIM yautpalentp}) 
cbyrupoBaHHeM. SOTO OOecMeyMBasO BbICOKy!O UMCTOTY MpelapaToB BTM, B TO} 
yuicsle, BUMMO, H OT mpuMecei pHOonyKneaspl. PHK nonyuann u3 BTM nend 
CpeACTREHHO Mepey MOcTaHOBKOli Kax oro OMbITa NyTeM (eHOJbHOU Aer poTenHy 
3allud 110 HeCKOsIbKO H3MeHeHHOMy merogy Tupepa — IIpamma (°). 0,5%-4 
1% pacrsop BTM sa6ychepusaau nupoociaTHbm Oydepom pH 8 No koHIenTp: 
unu 0,01 M, nocue vero mpHMBaIM paBHbIii OObeEM BOMOHACHILLEHHOTO exo 
Ut 4/1, OObeMa XOpOtbopMa HW BeCbMa HHTeHCHBHO BCTPAXMBAJIM (Ha MaKCHMadi 
HBbIX CKOPOCTAX 9IeKTPHYECKOl MewaIKH) B TeveHHe 10 muH. Beto oOpaborK 
Be Ha xomogzy. Tlocae wextpudyrupoBanua mpu O° BogHyto dasy nofsBepran| 
MoBTOpHO cbeHOuBHOH JenporenHu3anun. Ocaxgenue PHK us Boon pas} 
IpOHSBOAMIN MyTeM IpHOaBeHHA 3 OObEMOB XOMOMHOFO CIIMPTAa H HECKOJIbKUy 
Kanenb 2 M aueratuoro 6ydepa pH 5,4. Ocagox mpompipanu 65—70% cnupto 
cofepxauuum auetat (0,5 mi 2 M auneratHoro 6ydepa Ha 100 mu emec| 
cnupT: Boqa= 3:1), u pacrBopsiM B cCooTBeTCTBy1olleM Oydepe. racy 


) 
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HenMOcpeACTBEHHO UCHOMb3OBaIN AA Onbita. [I]penapaT B WeHb MOMyueHHA Omg 
Jan Ovomornueckoli aKTHBHOCTbIO — HH(peKIMOHHOCTHIO (mopsyKa 1% oT pax 


a \ 
Horo 110 Becy Bupyca). Ilyrem KayeCTBeHHbIX MHKPOXHMMYeCKHX peakUMii Ha OF 


JIOK, 9JIEKTPOHHOMUK pOCKOMMYeCKOTO KOHTPOJIA WH H3SyYeHHA AMHAMUKH NaleHnul 
MH(PeKIMOHHOCTH CO BpeMeHeM ObIIO MOKa3aHO, UTO IIpellapaTbl He COMepxarT BY 
PYCHBIX UaCTHI, H MHPEKUMOHHAA AKTHBHOCTH OOyCJIOBeHa CAMMMM MOJIeKyJa 
BupycHo PHK (nogpo6nocTtu ny6iMuKy1oTcs OTfebHO). Takum oOpasom, | 
HallleM pacnops2xKeHHH HMesICA MpetiapaT HaTHBHOK PHK. Mutrencusyasa denouy 
Had JempOTeHHH3aluA TapanTHpOBasla MHAKTHBAWMIO BOSMOXKHBIX CeOB pHO 
Hykea3sbl. MowekyJIApHbI Bec MO JaHHbIM H3MepeHHA BA3KOCTH WH KOHCTAHT 
CeIMMCHTAalHH Obl nopsKa MuuJiHOHa (10 §). 

Ja MOCTAHOBKM OMBITOB C AHTeIbHOM HHKYOallMeH HCNOMb30BaIu Oyde} 
Hble pacTBOpbI HOHHOK cHOH (tt) or 0,01 Wo ~1, c pasMunpimMu pH. Cogepxanr 
PHK B pacrBope cooTBeTcTBoBaJlO NpHOmH3NTeIbHO 20—25 pr Ha | ma. Vuk» 
6allHI0 MIpOBOAMJIM B TepMocTaTe mp 37° c xMOpodopMOM B KayecTBe aHTHCe! 
Taka. [[po6upKu c npoOamu 3aKpblBaJH mpuTepTbimMu mpoOKamu. MHKyOupyé 
Mbl€ paCTBOpbl MOce OxJlaxKJeHHA JO KOMHaTHOH TemnepaTypbl Hemocpesc’ 
BeHHO M3MepsJIM Ha cneKTpodoromerpe C®-4 B OJHOCAHTHMeTPOBbIX KBaPpI{eBbi 
KiopeTax mp 260 u 270 my. Tlomyuenuble 9KCTHHKIMM MepecuuTbIBaJIH Ha OH 
MOJIAPHY!IO KOHILEHTpallMio HyKJenHOBOrO (bocdopa, BbIPawKaA UX, TaKHM OOP: 
30M, B BeMuMHaXx ¢(P). PesymbraTbI MpecTaBsleHbI B Ta6u. |. 

Bo-nepBbix, U3 IpedcTaBJIeHHOH TaOJIMI{bI BUHO, YTO UeM BBIlIe HOHHAas CHI 
pactBoputeia (Oydbepa), TeM HUKe HOrouleHHe pacrBopa PHK. 9ro saBseur 
OKa3alOCb MOJHOCTbIO OOPaTHMbIM H COBePIUeHHO He CBA3aHHbIM C pacmayo 
WIM «eHaTypatueli» PHK. B pacrpopax pa3siM4uHOi MOHHOL cubt PHK, ume 
pa3/IMYHble MOJIAPHbIe NOrMoueHuA (OT e(P)og9 = 7500 apu p~l1 JO e(P)a¢0- 
= 8100 npn p = 0,01), coxpanser npnO1H3nTeIbHO OAHY u TY *Ke HHeKIMO! 
HOCTb HM BbICOKHH MOJICKYJIAPHbI Bec. 

Bo-BTopbIX, 3 TaOIHIbl BUZHO, 4TO (MpHHHMasd BO BHUMaHHe OLIHOK 
B +3%) B sone pH 5,4—7,4 pacrsoppt PHK ne o6Hapy2KuBalor HUKaKHX HM 
MeHeHHH B MOrloMeHHH mpH 20-2HeBHOH HHKYyOalWu, He3aBHCHMO OT HOHHC 
CHJIbl pactBopuTesA (B mpefenax 0,01—1). Dro, ouepuqHO, cBueTeMBCTBYeT 
CTAOHJIbHOCTH PHOONOMMHYKICOTHAA B STOM palioHe pH. Horepsa undexnuo: 
HOCTH pH TOM HE COMPOBOAKAaeTCH BUAUMbIMH H3MCHCHHAMM B yJIbTpaduos 
TOBOM IIOPVIOULCHHM PacTBOpa, YTO MOXET TOBOPHTb O HeE3aBUCHMOCTH STOFO TIP 
iecca OT ABJICHHA HECTAOHJIbHOCTH M@XKHYKJICOTHHEIX CBABeL. 

B-TpeTbux, Ip HAKyOaluu pactrBopa PHK mp pH 5,0 u 8,5 Hameuyaetca H 
KOTOpadt TCHICHIMA K YBEIMYEHHIO MOPIOWHHA, YTO CBUAeTeMbCTBYeT O BC 
HHKHOBCHMM B STHX 30Hax pH u3BecTHOH HecTaOnbHoctu PHK. Dra Hecrabua 
HOCTb MPOABIACTCA TOMbKO B paCTBOpaX C BBICOKOH HOHHOL cuuoli (u~1). If 
pH 9,0 1B ene Gobel Mepe mpi pH 9,5 HaGmogaerca yxke npn m060li HOHE 


CMJ ONpeeIeHHbI MporpeccHBubt pacnaq PHK, CKa3bIBalOlUlHHcCA B 3H 
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Ta6Omuna 1 


Buusnve 20-qnepnoi wHkyOaunn (37°) B pa3sHuHBIx ycevlopuax pH uw nonnoit 
CHJIbI (u) Ha CneKTpoboToMetpuyueckne NoKa3aTesH pactTBopop PHK 


© (P)26o 
cy, | TIpoment 
Bydep pH fi Ie sate i HHTeCHCH@H- 
. KauuH 
0 au. 2 mua 20 au =| 34 20 gH. 
HHKYyO. HHKYyO. HuKyO. 
Auetatupiit 9,0 0,04 7920 7950 7820 — 1,3 
0,40 7830 7820 7930 + 1,3 
1,00 7660 7520 8000 + 4,4 
5,4 0,04 8040 7950 7950 deal 
0,10 7930 7850 8020 +1411 
1,00 7650 7650 7920 1,8 
MoctarHpi 7,4 0,01 8060 8100 8150 + 1,4 
0,10 7880 7880 8010 ih 
1,00 7500 7900 7660 + 2,2 
T nuWHHoBbli 8,9 0,04 8180 8100 8350 + 2,0 
0,40 7960 7850 8180 + 2,8 
4,00 7870 7750 8760 +11,4 
9,0 0,04 8130 8280 8430 + 3,7 
0,10 7920 7950 8550 + 8,0 
1,00 7729 8020 9970 +294 
es 0,04 8180 8250 8540 + 4,4 
0,40 7960 8050 9230 +15,8 
1,00 7800 7800 10500 +35 ,0 


ATeNIbHOH HHTeHCHpUKALMU yJIbTpadMoseroBoro mMorsouleHua mocse 20- 
HeBHOH HHKyOauuH. IIpH sToM cKOpocTb Jerpadalun YBeIMYMBaeTCA C YBeJIH- 
eHHeM HOHHOM CHJIbI pacTBopa. OnbiTbI c MpOAeHHeM HHKYyOalluu JO HeCKOJb- 
MX MeCALeEB NOKAa3biBaioT, YTO pH 9THX pH BewHUNHA NMOTOMleHUA pacTBOpa 
[peEMUTCA K BeJIMUMHE MOPVIOWCHHA SKBUBAJICHTHOH CMeCH CBOOOJHBIX MOHO- 
yKMeOTHAOB (¢(P)og9= 11400). Sto sacraBner Hac CUuTaTh, YTO yKa3saHHasw HH- 
SHCHPUKAMHA MOTIOULEHHA MpOMCXOANT BCeACTBHe MporpeccuBHorO pacnaja 
@KHYKJCOTHAHEIX cBA3eH PHK. 

Takum o0pa30M, CyMMUpyst CKa3aHHOe, MbI 3akJ0UaeM, TO Kak Huxe pH 5, 
aK uM Bble pH 8,5 MbI HMeeM 30HbI HecTaOMIbHOCTH pHOoMOMMHyKJIeOTHAa — 
UeBUIHO, 3a CUeT HECTAOHJIbHOCTH B 9THX YCOBHAX pH camOu cocdosnsctep- 
Oli MexKHyKseoTHAHON cBa3H. Mexyy sTuMu KpatHumu pH PHK cra6Onsbua m0 
NTHYeCKOMY MOKasaTeIO Mp W060 HOHHOM cue (BO BCAKOM Culyyae or 0,01 
1). 

We nojaraeM, uTO MosBueHue B ONbITax Penn u Hailira (’) AMaIU3yeMbIX 
parMeHToB pv uHKyOauun PHK B ycaopuax pH 5,3 » = 0,1 u tf = 37° B Te- 
eHne 18 uac. ABJIAETCA, BEPOATHEE BCerO, C/eCTBHEM 3arpASHEHUA UX Tpera- 
aTOB pHOOHYKJlea3oii UM pesyJIbTaTOM KakOli-JIMOO 9KCMepHMeHTa/bHOH ommn6- 
M, H CUHTAeM, ITO BPA JIM MO2KHO COPIACHTLCA C UX BbIBOJOM O HecTaOuJIbHOCTH 
EKHYKJICOTHIHbIX CBAZCH B STUX YCOBNAX. TOuHO Tak 2%e BpsA JIM MOXKHO 
rlaCHTbca Hc MHeHHeM Yalitdenya (°) w Bpayua u Toma Ga) O cTaOuJIbHOCTH 
eXxKHYyKeOTHIHEIX cBaAseH PHK npn pH 9,5—10,5 (20—37°). 

V3 naax ombiros clekyer, YTO CHOHTaHHad MOTepA MH(PeKUMOHHOCTH, 3a- 
epulaiomladcn Ha 2—4 JleHb MHKYOAIMH, HHKaK HE CKasblBaeTCA Ha BeMYHHE 
ormomenua PHK. [Ipeqcrapiaetca BepOsATHbIM, YTO STOT Mpollecc He ABACTCH 
IEJICTBHEM HeCTaOHIbHOCTH Me?KHYKJICOTHAHDIX CBASCH. 

B Haliux OMmbiTax OKasa0Cb, YTO CKOPOCTb TloTepH HH(PeKIMOHHOCTH He CHJIb- 
0 3aBUCHT OT TemrepaTypbI (HampuMep, 0; 20 u 37°) — B HPOTHBONONOXHOCTS 
€pMCHTaTHBHOMY MIpolleccy, He 3aBHCHT B CKOJIbKO-HHOyb 3HAYUTeIbHOH Mepe 
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oT HOHHOL cub ¥ pH or 5,4 Jo 8,2 — B NpOTHBONONOKHOCTS NpPOWeccy pach 
BOJOPOMHBIX CBASCH HIM THAPOMM3Y MeXKHYKMCOTHANBIX, 3aMCMIACTCA MPH Ii 
MeHeEHHH XJOpOtpOpMa B KaveCTBe aHTHCENTHKA BMECTO TOJYONa, 3aMeAAe 
B Oytepax, CBASbIBAIOUIMX TAKEJIbIC MCTAJIJIbI (HanpuMep, mu popocipar), ‘ 
MeTHO ycKopsetca aspattuei. IIpu unkyOallau pacrBopa PHK npu 37° 8B 0,01 
e4 

nupotoctaTtHom Oydepe c xJ10 potpo pMoM B SOT icra ce 
Mbl NOJIYYMJIM COXpaHeHHe BbICOKOM HH(PeKIMOHHOCTH 0 
BOHaUaIbHOM MHeKIMOHHOcTH) Ha 6 cyTKH ee HHKyOauMH. Mpl npHuin K np 
MOJIOXKCHHIO, UTO OCHOBHBIM (pPaKTOPOM, B/IMAIONIMM Ha Mpollecc CNOHTAHHOK 
TepH uHdexuMoHHocTu BupycHo PHK, sBasetca oKuceHue. Heqapyo kK ap 
JOTHUHOMY BbIBOLY O pou OKHCMeHUA Mpument u IIupu ("). 

Takum 06pa30M, MbI CUHTaeM, YTO Mpolecc NoTepH HH*eKIMOHHOCTH BUpPycH 
PHK, npoucxogamuit opi wHKkyOalluu B HelTpaJibHbIX paCTBOpax M CBA3aHH: 
¢ HecTolikocTbio HaTHBHoro cocTosHHA PHK, He ABAeTCA CieCTBHeEM Hec 
6WAbHOCTH MEKHYKIEOTHAHDIX CBAZeH puOonomMHyKeoTHAa. MexHykJeoTHaH 
cBa3H PHK mpefcraBiarorca HaM OTHOCHTE€JIbHO CTaOHJIbHBIMH B 30HE pH | 
5 no 8,5, Bpiep2KuBalOWIuMH MHOro,HeBHy!0 MHKyOallMiIo MpH Sige 


VucrutyT 6uoxumun um. A. H. Baxa Ilocrynuso 
Akayemuu Hayk CCCP 25 X 1958 


Mockosckuit rocyapcTBeHHbIi yHHBepCHTeT 
um. M. B. JlomoHocosa 
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BHOXHMHA 


HCTBUTeIbHBIA uneH AMH CCCP JI. A. 3HJIbBEP, FP. H. ABEJIEB, 3. A. ABEHHPOBA, 
H. B. SHPEJIBFAPAT u 3. JI. BAMAKOBA 


O PASJIAUHAX AHTHTEHHOM CTPYKTYPbI . 
ATONJIASMATHYECKHX FPAHYJ] MEYEHH MW TENATOMbI MbILEW 


PaOotamu Hale sa6opaTopHv NoKa3aHO HaJIMUHe B 3/IOKaYeCTBEHHBIX ONly- 
MAX CHeWMPHYECKHX OMYXONeBbIX aHTHTeHOB (1,7), UTO OBWIO MOATBEpKeHO 
OKe HW ApyruMu sadopatopusmnu. B nacToamee BpeMaA HanOoslee aKTYaJbHBIMH 
JIAIOTCA BOMPOCHI BHIZeIeCHHA MH H3yYYCHHA MpHpOAbI cneuMcHyecKUX aHTH- 
H0oB. BecbMa welecooOpasHbIM pH M3YYeHHH STHX BOMpOCOB ABJIAeTCA HC- 
Jb3OBaHHe peakKIWHH NpeWMnuTayHH B rese (°) B coveTaHHH C XHMHYeCKHM 
3IeIeHHeM TKAHeBbIX AHTHreHOB. PeakiuA MpelMNUTalHH B rene NOsBOuAeT 
PeAeHTb KOJIMYCCTBO OTACIbHBIX AHTHTCHOB B HCcIeyeMOH cucTeMe Hu Mpo- 
NMHTb CPaBHeHHe HaXOJAWMXCA B HEH MHAHBUAYaJIbHbIX AHTHTeHOB. Baarogapa 
IMy OHA MOKET CYKUTb XOPOLIMM KOHTPOJEM pu pasyeseHHH TKAHeBBIX 
THTCHOB H WHPOKO HCHOMb30BaTbCA JWI AHAIM3a AHTMTCHHOH CTPyKTYPHI 
aAHeH, B OTJIMYME OT OCTAJIbHbIX CePOJIOPMYeCCKHX peaKUHi, YAMTHIBAIOULMX 
IIb CYMMapHble CBOHCTBa M3y4aeMbIX cucTeM. B HacTosuleH paOoTe MbI H3y- 
MM IIPHMeCHHMOCTb peakUHH MpelNNHNTaWHN B rele WIA BbINCHeHHA AHTHTeH- 
X OTJIMYMH ONYXOMeBOH HM HOPMabHOH TKaHH. IIpu sTOM yuUTbIBasIHCb aH- 
ie 06 YMpOUleHHH aHTHreHHOH CTPpyKTypbl TKaHeH MpH UX KaHWepHsallHu 
6 

BP er oss auch B OTHYHE OT TIpebIyuUIMX paooT Hale MaOopaTOpHH He 
MKOBbIC (pakUMU TKaHeH, ocaxKaemple mpu pH 4,5, a KuerouHble rpaHyvbl, 
K KaK HallM Janubie (”) U JaHHble ZPyrux aBTopos (°,°) ykKa3bIBaloT Ha aHTH- 
JHbIC H3MCHEHHA rpaHys Up MawMrHusauHH. Jia cpaBHHTeIbHOM OMeHKH 
3YJIbTaATOB, HOJYYaeMbIX Pa3JIMYHbIMH MeTOaMH, Oba UCNOIb3OBaHa TakxKe 
AKIMA aHadusiakcuu c eceHcuOuiM3salnen. 

PaOota nmpoBosusach Ha MepeBuBHO TenaToMe MbllueH mHHHH C3;HA, no- 
wenHoli Tenpurefin (1°), 4 Ha MeveHH MBIWel TOH xe HHH. B uactTH ONbITOB 
HOb30BaJIHCb MbIWH C;,, CC;, H 6ecnopoyHpe *. 

Iluronsa3MaTHuecKHe TpaHYJIbI BbIAeIAIHCb M3 Mepy3HpoBaHHOH MeyeHH 
cenapatope ACJI-2 (4) u3 10% romoreHaTa Ha H30TOHHYCCKOM pacTBope 
<apo3br mpu 14 000 06/muu u cKopocTuH nogayn xuZKOcTH ~ 800 Ma/uac. 
MOIb30BaHHe CelapaTopa NosBoiAO OpaTb B onbir Wo 80 Tr TkKaHH. 
SneKTPOHHOMUKPOCKONMYeCKHH aHaJIH3 NOKasa, 4TO Ppakuua pany 
TOHT H3 CM€CH MUTOXOHJPHH WU MHKPOCOM. 

Jaa peakuwu mpemunuTayuH cycneHsHA rpanys pacTBopslacb B JMCTHI- 
POBaHHOM Bose Ip MOMMeayHBaHHH 1% NaOH go pH 9,0—9,5, nocae "ero 
s0uNach NO pH 7,8—8,2 ocTopoxKHbIM MNOKHCJIeHHEM 0,9% ykcycHok 
“OTOL HU ocBeruasacb 20 Mun. mpu 15 000 06/mun. Ilpu Tako oOpadoTKe 
AKTHUECKH BeCb MaTepvasl TpaHyJ NepexouJl B pacTBOp. 


* AHTHreHHbIxX OTJIMUAE Me@xK]Y JIMHHAMM HAM BbIABATb He yaJloche 
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Hapay ¢ aHTHreHOM WHTOMIasMaTH4ecKUX Tpanyl (ppakuas Mn *) 
NOnb30BaJica TaKKe akcTpakT rpanya ua 0,14 M NaCl, B KoTOpoM uMex 
ca Bee anTurenbt MM mpH MHHUMasIbHOM KOsMueCTBe OaJIIaCTHEIX HeaHTHre 
HbIX 6€KOB H KOTOPbI MocraTouHO cTaOuseH B paooTe (OemkoBad pakyys 

Vimmyun3allua KpOJHKOB MpoBosuiach AByMA cuoco6aMH: C JIaHOJIMHOB 
ylerio (neppaa nHbeKUMA 60 Mr nO OeIKy, MOAKOXKHO, C aHOJIHHOM, HHTCpB# 
17 quel, 3arem 60 Mr BHyTpuMpuedHO H yepes 7 AHeH 100 Mr, BHYTPHMbILIeY 
cO B3ATHeM KpoBu Yepes 7—9 Hel) H Ge3 emo (20 Mr BHYTPHBeHHO, 3aTeM elf 
3 WHBeKIMH Cc HHTepBamamMu B Hesemo mo 40, 80 u 160 mr, COOTBETCTBEHHH 

co B3ATHeM KpoBu Yepe3 10—12 quel). Pepakinul 
mua uepes 1,5 mec. BBeyqeHnem 80—90 mr OemKa} 
B3ATHeEM KpoBH Ha 7—10 jleHb. q 

AHTHCHIBOPOTKM TOTOBHJIHCb K IMMTOMMA3SMaTHYe 
KHM PpaHyJlaM HOpMaJIbHOH MeueHH WH K ee TOMOreHat 
(7 u 2 cbIBOpOTKH COOTBETCTBEHHO), K rpaHyJlaM 
llaTOMbl H K roMoreHaTy remaTOMbI (5 Hu 2, COOTBe| 
cTBeHHO). HaTuBHbIe CbIBOpOTKH, KaK MpaBHJO, | 
ylaBaJId UCTKHX 30H TIpelmMMuTawHH B arape, HO Oy 
JYuH CKOHILCHTpHpoOBaHbl B O—7 pas TyTeM ocaxk tp 
HHA OOWeH PIOOyIHHOBOH pakWHH MOY HAacblilel 

" HbIM (NH,)2SO,, ObwIH BUOHE MPHrOLHbI WIA peakiy 
M \aBaJiH MOOCbI Ha BTOpble CyTKH MPH KOMHATHC 
Puc. 1. Cxema cpapnenua aByx pemnepatype. CbIBOpOTKH HW aHTHTeHbI KOHCepBUpd 
Sena a Ca aHTHTeH n vo, Balch MepTHonatom I ; 10.000, 
MouOrHuHast eMy aHTHCLIBOpoT- Peakuua MpemunuTalun B ree cTaBHlacb OObr 
ka mepsoli cucrempt, AG u CO HBIM OOpa30m (#). Jia Oomee YeTKOTO BbIABJICHHI 
ae dchcibinr Gariro ean: KaveCTBCHHbIX H KOJINUCCTBCHHbIX PasJIHYHH B cpa 
Abt — paggenurenpuste crexaa B¥BACMBIX MpellapaTaX MbI IpHMeHHM CulefyIoulys 
MOCTaHOBKY pe€aKILMH: TOMOJIOPHYHbIe CbIBOPOTKH 
aHTHTe€H CTaBATCA Apyr MpoTuB Apyra B MpPOTHBONMOOMKHbIC YIVibl KBa/ 
pata (pue. 1). AnTHreHbry oOOmjue WIA CpaBHHBaeMbIX CHCTeM, aloT e€]MHBI 
cnekTp ab, pacnomOxKeHHbIi MeXKLY JyHKaMH c TerepOJiOrHyeCKHMH aHTHPe 
HOM MH CbIBOpOTKOH. AHTHTeHBI, XAPAKTePHbIE TOMbKO DIA OHO! CHCTeMBI, Wak 
MOJIOCbI, HallpaBJIeHHble MO J{MaroHaJIM KBaypata, OOpasyeMoro JIyHOUKaMH 
aHTHreHaMH H CbIBOPOTKaMH. OTH MOJOCHI pacnOJIOXRKeHbl MEXKAY JYHKAaMH C aH 
THTCHOM H COOTBETCTBYIOULCH AHTHCbIBOPOTKOM H yMIHpaloTcaA KOHWAMH B pesefi 
Byapbl TrerepomoruyeckoH cucrempr (cd u ef). | 
. Ecan no ycioBuaM ombira JyHKH C aHTHreHaMH HIM CbIBOpOTKaMM pacHc 
HOAXCHbI CJIMMIKOM OJM3KO pyr K Apyry, TO B arap Me>xKAY HAMM BCTaBJIAIOTC 
PasMeCINTeIbHbIC MOKPOBHbIe CTeKJIa, UTOOb! H30EKAaTb B3aHMHOH Wudpy3u 
AHTHTeHOB WIM CbIBOPOTOK. 

IIpn onucanHoli mocraHoBKe onpira, WpeWIOXKeHHOH OHM M3 Hac (Ck 
AGeneB), AHTHPeHLI, XapakTepHbIe TOKO WIA OLHOI U3 CHCTeM, Jalor TIpelr 
MHTAaHIO B ONTHMAIbHOH 30HE peaKILHH HW OOPasylOT MOJIOCHI, OTIMUHbIC MO Hé 
MpaBJICHHIO OT OOIero CHeKTpa, HPHYeM OAHOBPeMeHHO CpaBHUBalOTCA aT! 
reHbl WH CbIBOPOTKH JIBYX CHCTeM. 

Ha puc. 2 npegcrapsenbi pesyibraTbl CpaBHeHus GerKoBBIX dpakuni Ml 
u MmP no onucannow Meroquke. Acno Buen Kpect, OOpa30BaHHbili aHTHre 
HaMH, CHeCWMPHYeCKHMH JIsl MCYCHH M OTCYTCTBYIOULMMM B PenaToMe, HM Celt 
(puseckuMH TenaTOMHbIMH aHTHreHaMu. 

Ha pune. 2a Buyna 1 nonoca aHTurena, MMeIOULeroca TOAbKO B remaToMe, 
MONOCa AaHTHreHa, KOJIMYeCTBO KOTOPOrO B TemaTOMe 3Ha4UHTeIbHO GOJIbIL 
4weM B Teyenu. Uerko Buen aHTHreH, OTCYTCTBYIOW,MH B renatome. Ha puce. z 
BUAHbI 2 TOMOCbI OTCYTCTBYIOULMX B TelaTOMe aHTHTeHOB u Audpy3sHbiit cmeK1 
cnelupuueckHX TemaTOMHbIX aHTureHoB. Caeqyer OTMeTHTb, uTO JIMHHH, CB! 
ACTCIBCTBYIOUMe OO yrpaTe AHTHTeHOB, BbIpPAaxKeHbl, KaK MpaBUsO, Gomee pe 


Rwy AANANARAAN 


* 
Rees Ses H Janee Wt O6osHauenusa (bpakiHH MUTOXOHApHli u MHKPOCOM HOPMaJIbHOM evel 
absyercsa coxpanujenue MnIl, a ana Toit xe pakunu renatompt MMI. 
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Puc. 2, Cpapnenne cucTem meyeHb — aHTHMeyecHOUHaM CBIBOPOTKa MH TenaTOMa—aHTHrenaTom- 

Had CbIBOpOTKa. a: 1] —OeuKoBan dpakuua MmIl, 2—6enkopan dpakunva MmI, 3—aurn- 

MuI1-cpioporka (Ne 647), 4—auru-MmI--cpipoporKa (Ne 638). 6: 1 — 6enkopaa pakuna Mall 

2—6eu1koBad tppakuna MuI, 3 — antu-Mmll-cpipoporka (Ne 645), 4—antTurenatomuaa cbr 
Bopotka (Ne 441) 


uc. 3. Peaknna NpeuHNnHTAalHH B arape MEXxAY aHTHreMmaTOMHOH CbIBOpOCTKOM, Hel Tpa/IM30BaHHOK 

i36bITKoM MII, m anTHreHaMu pa3JIMUHbIX OpraHop H frenmaTompr. B wextpe—antH-MmI’-cbiBo- 

oTKa, Heli7pamH30BaHHas H3ObITKOM MMI], /—anturen MmII, 2 — Mm serkux, 3 — GeuKo- 
Baa (ppakuus Mul, 4—Mm nouxn, 5—Mm ceviesenxu, 6—Mm— 


‘AH, 7. 124, No 4, Sunp6ep, Aenes, Apennposa, Duremprapat, BaiwaKopa 


aa age A ear tel 


a 


! 
: 


a are 
Te ee a 


‘ 


M YeTKO, YM JIMHHH NOABMAIOULMXCA B TelaTOMe aHTHIeHOB, HO Te H Apyrue 
IBJIAIUCb PeryIAPHO Ha Pa3HbIX CbIBOPOTKAX B CePHH OMBITOB. 

Haswuve cnenuuyeckux renaTOMHbIX AHTHTeHOB BBIABUIAIOCh TakiKe pH 
TpasIH3alMH AHTHTeNaTOMHBIX CbIBOPOTOK aHTureHaMH MII (puc. 3). 
OueBHHO, TO “ACTb AHTHFeHHOrO CleKTpa TemaTOMbl BbIABAeTCA CBIBO- 
KOH, HE pearupylouleli y2xKe C HOPMAJIbHbIMH AHTHTeHaMM He TOKO MeyeHh, 
WM JIEFKHX, Cesle3eHKH HM TMOUeK. 

PesysibTaTbl, NOJYUeHHbIe MeTOJOM NpelMMuTatM, Ob CpaBHeHBI C JaHHbIMH 
KUMH anadwlakcuu c jecencnuOumM3aunen. 


Ta6auuna 1 


Cencn6uausauua | ocnequan qecencHoumHsanna Paspewaloujnli OnbiT 
No 
CBHHKH mo3a ; mo3a 
eee oe pees aHTHreH felis ee aHTHreH a peakuHA 
fo 6,0 = ByObs | te-bte 
76 Mm 4 MnII 6,0 — Mm 4,9 += 
78 6,0 —— 6,0 ++ 
74 6,0 — 6,0 ++ 
94 5,8 3 5,7 | +++ 
92 | MmIl 4, Mu. 3,8 = MmIl 4,0 + 
103 4,2 = 4,2 4- 
104 4,2 == 4,2 |+4+4++4+ 


Ta61. 1, B KOTOpOH NpHBeeHbI pesyJIbTATbI THTMUHBIX ONBITOB, MOKasbIBaeT, 
) 00a MeTOJa aba TOK ecTBeHHbIe pesyJETaTbI. AHavIOrHuHbie aHHble, 
MYYeCHHbIe MeETOAOM aHa*pusiaKcnu, ObiwIM cooOuleHbl paHee ApTaMOHOBOH H 
BHHOH (°) wu Tenpuireiin (°). 

TakuM oOpa30M, MeTOX MpellumuTaluu B arape, MOOOHO MeTOy anadu- 
KCHH C JeCeHCHOMIN3allNel, MO3BOIHeT OCOHAPY2XKHTb B rpanywJaxX PemaTOMbl 
meH cneunpuyeckhH aHTHreH, OTCYTCTBYIOULM B meyeHH. Bmecte c 39THM 
‘paHylax MevYeHH OOHAPYXKUHBAIOTCA AHTHPeHbI, HCUeSaIONIMe MPH KaHllepH3a- 
a. [IpuMeHeHve STOO MeTOa MO3BOJIAeCT OWCHHTb NOBeeCHHE HHLMBULYAaJIb- 
X AHTHIPeHOB B CJIOMKHbIX CHCTeMaX H OTKPbIBaeT NYTH K UX XUMHYCCKOMY 
JeJIeHH10. 


Muetuty? smuqemuonoruad uv MuKpOOMOsorHu Ilocrynuao 
um. H. ®. Tamanes 4 IX 1958 
AkayeMHu MeMHIIHHCKHX HaykK CCCP 


HWHTHPOBAHHASA JIMTEPATYPA 


mole A Oo Mb Oe p, Adv. Gancer. “Res., 5, 291 (1958))7 Jk A. Suapoep, Yen. 
p. Guon., 30, 188 (1950). 3 O. Ouchterlony, Acta Pathol. Micr. Scand., 32, 234 
ao). = «2B. Weiler, Zs. Natunforseh., 1b; 31 (956). © Mi Seligman, P. Gra- 
fd. Bernard, Sang, 26, 02 (1955). °*B.uM.Penrpiurret-n, Tes. joxm 
Bcecoio3H. OHKOs.  KoHep., 1958; crp. 71. 7 JI. A. 3uabn6ep, H.B. 
ipmuuccos, T. HW. A6enes, JAH, 100, 331 (1955). 8 J. Kidd, Cold. Spring 
rb. Sympos., 11, 94 (1946). ° B. A. Aptramouosa, J. M. Jlepuna, Tes. ,oKon. 
Bcecow3H. oHKow. Kondep., 1958, crp. 42. 19 B. HW. Peabutreku, Bonp. onxon., 
179 (1956). #E.C.Hospuxosa, B.M. Teunuapags3e, I. HW. A6Oenres, 
MPOCbl WaToreHesa HM HMMyHouorHH onyxomeH, 1956, crp. 179. 
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Jloxxagn AkaweMub HayK CGeP 
1959. Tom 124, Ne 4 


@®H3HOJIOTHA PACTEHH| 


B. A. PYBHH u B. &. TEPMAHOBA 


O CHHTE3E MHFMEHTOB B KOPHAX | 
(ITpedcmaeaeno axademuxom A. H. Onapunoim 25 VIIT 1958) 


B npeqpiyuyux paorax (1,®) Hamu ObIIO ycTaHOBJIeHO, 4TO CHHTe3 MHTMe 
TOB B JIMCTbAX B 3HAUHTebHOM CTeMeHH 3aBMCHT OT OCOOeHHOCTeH HM CBOHCT 
KOPHEBbIX CHCTeM. : | 

STH JaHHble MO3BOIAIOT MpeANOMORKUTb, YTO ydacTHe KOPHEH 3aK1OUaeTC 
B CHAOxKeHUM HaN3eMHbIX YacTeli paCTeHHA HEKOTOPbIMHM COCAHHEHHAMH, HeoOx 
JMMbIMH JIA CHHTe3a MOJIeKYJIbI NWHTMeHTa. He HCKJIOUeHO TakxKe, YTO U3 KO} 
HeBLIX CHCT€M B JIMCTbA MOCTyMalOT AKTHBHbIe BeuleCTBa THIIa OnoKAaTAaHs. 
TOPOB, KOTOPble OKa3bIBalOT BJIMAHHe Ha HHTCHCHBHOCTD H HalipaBJleHHe peakUh 
CHHTe3a IIMPMeHTOB. 

OyHuM H3 TyTeH BbIACHeHHA ZTOTO CJIOXKHOFO BOMPOCa MOXKET CYKM 
H3y4eHHve MpolleccoB 0Opa3s0BaHHA MMTMeHTOB HemOcpeACTBeHHO B TKAHAX KOPH! 
B «mutepatype HMeloTCA HeKOTOpble yKa3aHHA O CHOCOOHOCTH KOpHeH px} 
pacTeHuf 3emeHeTb Ha cBeTy (°7°). 

Jimi JanbHetiero pa3BUTHA Hallux HCCIeLOBaHHH B ITOH OOMacTH mpe 
CTABJIAJIOCb BaxXKHbIM BLIACHHTb, CBA34HO JIM BJIMAHHe, OKa3bIBaeMOe KOPHAM 
ONpPeeIeHHLIX PaCTeHHH Ha CHHTe3 MHIMeHTOB B JIMCTbAX, CO CMOCOOHOCTh 
3THX KOPHEBBIX CHCTeM OCYIIECTBJIATb KOHEYHbIM CHHTe€3 MHTMeHTOB Hemocpesc 
BeHHO B CBOHX TKaHAX. B 9TOM HallpaBJIEHHH HaMH MpoBeeHa pa6ota, pesyJ 
TaTbl KOTOPOH H3Mara‘woTca B HacTosueH cTaTbe*. 

OOpekTamy HaOsMOeHHH CTYKUIH KOHCKHH 606, NOACOMHEYHHK HM HACTYPILM: 
Kak noka3aIv Hauld MpexHue HccCeqOBaHHA, 3TH PaCTeHHA pa3sMuaIoTCA I 
COMepKaHHlO SeJICHbIX H XKeJITHIX MHTMeCHTOB B JIMCTbAX: JIA: KOHCKOrO 606 
XapaKTepHO BbICOKOe COMep Kanne 3eICHbIX MHTMEHTOB, WIA MOACOMHeCUHHKA - 
KapoTHHouoB. JLoNOHUTebHO B OMBITH ObWIM BKJOUCHbI TOPOX HM KyKypy3i 

PacTeHHs BbIPaLMBaIMCb B BOAHBIX KYJIbTypax Ha MuTaTebHOH cmecu Ku 
Na c WoOaBeHveM MUKpo3/IeMeHtos — B, Mn, Mo. Cemena MpopalluBasHc 
B TeMHOTe 3—4 AHA, 3ATEM MPOPOCTKH MepeHOCHJHCbh Ha MMTATebHbI pacTBo 


T a6 iu weal 


CoyepxkaHve MWrMeCHTOB B KOPHAX ONBITHBIX pacTeHuit mMocwe 10 qHel ocBeeHUsT 
(B MHJimMrpamMax Ha 100 r cpiporo Beca) 


Xsmopodmuspt KaporuHou gpl 
Pacrenne 7 ami 
a | b ath Kp KC | Kp + Ke KP + KC 
Kouckuit 606 1,68 0,66 2,34 0,014 0,120 0,134 1755 
NogcomeunuK 1,24 | 0,39 | 4,60 0,038 0,162 0,200 8,0 
Hacrypuus 0,23 0,08 0,34 0,013 0,054 0,074 4,2 


Y pacrenuit, cryxuBUIMX B JasbHelimem KOHTPOJICM, KOPHH, KaK OOBI4H 
SaTEMHAIMCh YePHOH Oymaroi. KopHu oOnbITHbix pacreHuit ocBeujamucp. Moc. 
10—15 qHeii ocBenjenua B KOPHAX H JIMCTbAX PacTeHn OOOMX BapHaHTOB OMP 
ACIATH COMCPKAHHe SECHbIX H 2XKCJITHIX MHTMCHTOB, a TAaKXKe AKTHBHOCTb (pe 
MCHTOB — IMTOXPOMOKCHa3bl, KaTasasbl H MepoKcua3bl. 


* B paOote npuaumanu yuactue K, B. Eropopa u M. A, Xpa6posa. 
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PesyibTaTbl MpoBeseHHbIX HCCIeLOBaHUit MOKa3a/IH, YTO B KOPHAX KOHCKOrO 
6a, HONCOMHEYHHKA H HaCTyPILMH CHHTe3 3eJIeHbIX H KEJITHIX NHTMeHTOB ULeT 
Pa3JIMYHOH MHTeHCHBHOCTHIO (Tab. 1). 

Ilo cnoco6uoctu Kopueli Kk CHHT€3y MMIMCHTOB 3TH pacTeHHsA pacnomaraiorca 
TOM 2K€ NOPARKe, Kak MW MO COMep2%KaHHIO MMTMeHTOB B WHCTBAX. CuHTe3 3e- 
>HBIX IHITMCHTOB HeT HavOoulee HHTCEHCHBHO B KOPHAX KOHCKOrO 606a. OTH: 
MOULEPOCA BbICOKUM COJepxKAHHEM XJIOPOPUOB B AMCTbAX, HECKOMDKO C/a- 
2€ y MOACOHeYHUKAa; HaCTyplluA OOpasyeT B KOPHAX JMU CeDI xslopouswa. 

| MakcuMaJibHoe cofepxaHue KaporuHouyoB HaWeHO B KOPHAX noxcomHeY- 
aka, T. €. B HX, TaK 2KC KaK H B JIMCTbAX MOACOHEUHUKA, Mpotecchi cuntesa 


apOTHHOHAOB HUAYT HaHOouee HHTCHCHBHO IO CpaBHeHHIO C APYTHMU H3yUaB- 
(AMHCH HaMH PaCTeCHHAMH. 


= ™™ 
Se 8 


NnomHotink ——»~ 
S 
3 


SY 


W040 «40 «520560 «BOD «54D BD STD np 
a 


Puc. 14 


TakuM o6pa3oM, HaOlofaeTcA OTUeTINBaH KOpPpeIAWHA MexAy cmocob- 
[OCTbIO KOPHEBbIX CHCTeEM K OOPa3OBaHHIO 3eJICHbIX H XKEJITHIX MHTMCHTOB Hi 
COOCHHOCTAMH CHHTe3a MHTMCHTOB B JIHMCTbAX 9THX %e pactTeHul. Jlanuple 
a6. 4 noKa3biparoT, ITO MOMOOHAA KOPPeAWHA HMeeT MECTO HY Apyrux pac- 
eHuH (ropox H KyKypy3a). 

OTMeueHHble pa3JIM4HA B HAKOMICHHH KOPHAMH MHTMeHTOB XOPOUWIO BHIHbI 
3 puc. 1, Ha KOTOPOM u300paxKeHbl CNEKTPbI MOPIOWLEHHA ALeCTOHOBOM BbITAKKU 
(MTMeHTOB 3 KOpHell KOHCKOrO 6o6a (/), MoxcomHeuHHKa (2), H HacrypuuH (3), 
HATHIC HA PerHCTPHpPy!OULeM CIIeKTPO- 


oTOMeTpe C@-2M. Jina cpaBHeHuA Wan Taoapna. 2 
akxKe CMeKTP TMOMIOULCHHA BbITAXKKH MsmeneHue OTHOMeHHA XJIOpopHoB a/b 
3 JIUCTbeEB KOHCKOrO 600a (4). (Uro6p! B KOPHAX MO Mepe HaKOMJIeHHA MHlMCHTOB 
OMeCTHTb KPHBbIe Ha OHOM rpacpuke i See nee ee 
aM UpHlviocb pa30aBHTb. BbITAXKKY : 

onbita aly a/b tS | As 
MIMCHTOB 3 MCTbeB B 8 pa3.) V3 eases D =-] 
PUBbIX BHHO, 4YTO KOPHH OOsaaroT i ee ne ie ee 
Opa30 MeHbImeH CMOCOOHOCTbIO CHHTE- 2 1,43 1,50 1), 2a 1,98 
UPOBaTb IIHMeHTbI, YeM JIMCTbA. Tem 7 Sh eceihaer ee bey ae 

5 2,84 3,54 


€ MeHee, OOpa3yloulvecaA B KOPHAX MHMT- 
CHTbI MOJIHOCTbIO MOMOOHbI MHrMeH- 
aM, CHHTe3HpyeMbIM TKaHAMH JIMcTa. KpuBble MOrOUkeHHA MHTMCHTOB U3 
CBEIILCHHbIX KOPHeit KOHCKOrO 606a Hu MOACOMHEYHHKAa HMeIOT ACHO BbIPaxKeH- 

ble MAKCHMYMBI, OObIUHDIe JIA THPMCHTOB 3e1eHOrO JINCTA. 
Anvanu3 JaHHbIX Pa3HbIX OMbITOB MO3BO/1AeT OTMETHTb HeKOTOpbIe oco6eH- 
OCTH, XapaKTepu3ylolliMe mpolecc OOpasoBaHHA MHIMeHTOB B KOPHAX. B 
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ombitax, Fe KOPHH KOHCKOrO 606a u ropoxa 3e/leHeH cma60, OTHOLICHHE XJI0 
popuii0B a/b ObWwio OYeHb HH3KHM MO CpaBHeHHIO C OObIUHbIM COOTHOMEeHHE 
B JIMCTbIX, KOTOPOe 6H3KO K 3. B onbitax, rye o6pa30BaHve NHIrMeHTOB Obl 
6oylee MHTCHCHBHBIM, OTHOWeHHe a/b yBenwunBasocb (Ta61. 2). Ilo-BuquMomy, 
Ha IlepBbIX 9Tanax 3eeHeHHA KOpHeH OOpaz0BaHne xponopuiios a u b uy 
B HUX MOUTH C OMMHAKOBOL CKOPOCTHIO; B AabHeliIeM CHHTes xMOpopuisa a 
ycHuMBaeTCA B OoOuIbuIeH CTeleHH, YeM CHHTES xmopodumia b. 

O6pamaer Ha ceOA BHUMAHHe TakxKe TOT (PakT, YTO MO COMEPKaHHIO XO 
popuIOB KOPHM KOHCKOrO 606a, NOMcoHeYHHKAa H HaCTypUMM pasJHVAaIoOTCcAa 
Goulee Pe3KO, YeM M10 COMepxAaHHIO KapoTHHONOB. B TO BpeMA KaK CYMMAa XJIOPO- 
(puiios a+b B KopHaAX KoHCKOrO 600a B 8 pa3, a B KOPHAX NOACOHeYHHKAa 
5 pa3 Gombure, YeEM B KOPHAX HaCTYPUMH, CyMMa 2KeJITHIX MMTMeCHTOB y NOJ- 
comHeynuKka B 2,7, a y 6060B ToubkO B 1,8 pa3a Gombe, YeM Y HaCTYyPIMH. 

ab 


B cBa3H C 93THM OTHOLIeHHE eras B KOPHAX KOHCKOrO 606a u MOCcoU- 


HCUHHKa 3HaUHTeIbHO BbILIe, UCM B KOPHAX HacTypwHu. Oco6eHHO BbICOKO 3TO 
OTHOMIe€HHe B KOPHAX KOHCKOrO 600a, Pe OHO MpeBbIllaO B 2 pa3a OTHOMMeHHe 
B JIMCTbAX. TaKkHM OOpa30M, H3 9THX JaHHbIX BHAHO, YTO XapakTepHoe JIA 
NUCTbeB KOHCKOrO 606a BbICOKOe OTHOIICHHE 3e@JJEeHbIX IIMTMCHTOB K  KeJITHIM 
HMeeT MECTO Tak>Ke H B KOPHAX 9TOFO pacTeHHA. 

UroObl MOLOUTH K BbIACHeHHIO IPHYHH HeOMHAKOBOH CMOCOOHOCTH KOpHeH 
Ppa3JIMUHbIX PacCTeHHH K CHHTe3y 3e/JIeCHbIX MHIMeHTOB MpoOBeeHbl OMmpeyeseHun 
noppupHucosepxaulHx (epMeHTOB — IWMTOXPOMOKCHIa3bl, KaTaa3bl HM Mep- 
oxcnya3bl. IlomyyeHHble B HaCTOALeH pa- 
OoTe JaHHble MOJIHOCTbIO MOATBeEpx Lalor 
AKTHBHOCTh (PepMCHTOB B KOPHAX VM JIMCTbAX PaHee YCTAHOBJICHHbI€E HaMH (paxkTBI oO 
KOHTPOJIbHBIX pacTeHHH (C 3aTeMHCHHbIMH CYULeCTBOBaHHH ompeleeHHor 3aBHCH- 

Kopaa) MOCTH MexK]ly CNOCOOHOCTbIO TKaHH K 


Mag enue 


CHHTe3y MATMeHTOB H AKTHBHOCTbIO B 
Katanasa, Ma | LlyToxpomMoKcH- ° 
O, 3a 5 mun.| asa, Alog HeH IHTOXPOMOKCH]a3bl HW KaTaJla3bl 
Ha 1 © cpp. (BoccT. WH- G 6 7 
Pacrenue Beca TOxp. C)/r-MHH De 
OnpeyeuieHHs AKTHBHOCTH (pepMeHTOB 
auctes | Kopun |aucTBsA | xopau NOKa3aJIH, TO ObICTpPO H HHTeCHCHBHO 
Se ee ene | Jeli SeJIeHEIONLMe KOPHH OoOoBbIX (KOHCKHM 
oHCKH 60) A 4 ,0 RD 
Honcomaanee Tie Oc ons | Ae eS 606, ropox), a Take No_comHeuHHKa 
Hacrypunsa 102,0 | 10,0 | 4,8 | 4,8 OOHAPyXHBaloT B OOOHX BapHaHTax (B 


TeMHOTe H Ha CBeTY) BbICOKYIO AKTHB- 

HOCTb WMTOXPOMOKCHJa3bl HW KaTala3bl, B TO BDeEMA KaK KOPHU HacTypHN Ff 

KYKYPY3bl, OOpasyollve MHI cetbl XWOpOpusa, HMeIOT 3HAYHTebHO 6o- 
lee ca6yiO AKTHBHOCTh STHX cbepMeHTOB (Ta6n. 3 nH 4). 

Bplcokad AKTHBHOCTb IMTOXPOMOKCHAa3bl UM KaTaasbl ABIAeTCA XapakTep- 

HbIM IIPH3HaKOM OOOoBbIX pacTeHHii. Tak, B 3aTCMHCHHBIX KOPHAX KOHCKOrC 


6064 aKTHBHOCTb KaTala3bI Opa B 5 pa3, a IWHTOXPOMOKCHa3sbl B 3 pa3a BBIILIe, 
4ueM B KOPHAX HacTypILuH. 


Taodauna 4 


CoylepkaHue MWrMCHTOB MH aKTHBHOCTh (epMCHTOB B KOPHAX H JNCTBAX ropoxa Wu KyKypy3b 


Xnopomusa, Mr wa 100 r chip. Beca 
Katanasa, Ma O,, Nepokcugasa, 
Oe ae oe a | b | a) HT | a | b | atpb| 845 Mun. Hair yc, ex. 
JHUCTbA | KOpPHH JIUCTbA | KOpHH | HeTBA | KOpHH 
Popox 407,5 | 39,0 | 446.5 | 1,74 | 0.5 : 
, ’ : ; ,00 2,24 161,8 
Kykypysa } 98,6 | 29,3 | 4127/9 | 0,44 | 0/04 | 0118 | 9977 en Ete 380°9 


Bo3sMoxkHO, YTO aKTHBHOCT KO 


HTM@HTOB onpezenaercs o6ureli 
MOpP(UpHHOB. 


942 


PHeH B OTHOWeHHH OOpa30BaHUuA 3evIeHbID 
CMOCOOHOCTHIO TKaHM pacTeHua K CHHTES) 


IIpu ocBemjeHuu KOpHeli aKTHBHOCTB *KeNe3ONOPPUPHHOBLIX (pePMEHTOB B 
MX CHW?KaslaCb. CylleCTBeHHO OTMETHTb, UTO YMCHbLIeHHe aKTHBHOCTH KaTa- 
fa3bl WH WMTOXPOMOKCHJa3bl B KOPHAX MPH HX OCBEILEHHM COMpOBOxKLasOCb 
AHOBPCMCHHBIM CHW2KCHHEM AKTHBHOCTH (pepMeHTOB H B JIMCTbSIX, HeECMOTPA 
fa TO, YTO Hay3eMHble YaCTH B OOONX BapHaHTaX HaXOQWJIHCb B paBHbIX yCJ10- 
MAX (TaOT. 5). 


TaoOmauna 5 


CHwKeHHe aKTHBHOCTH (bepMeHTOB B KOPHAX H JIMCTbAX OMBITHBIX 
pacTeHui pH ocBelleHHn KOpHe (B MpoueHTax OT akTMBHOCTeli 
B BapHaHTe C 3aTeEMHeHHbIMH KOPHAMH) 


Katasasa Uutoxpomoxkcuyasa} Tlepokcuga3a 
Pacrenue 
KOPHH | JIMCTbA| KOPHH JHCTbA KOPHH | JHCTbA 
Koxuckuii 606 62,0 96,7 74,0 56,5 — _ 
TloqcomHe4dHuk 72,0 88,0 85,0 98,5 — — 
Hactrypuua 62,5 91,0 45,0 143,0 — _ 
Tapox 60,3 94,8 77,6 91,3 87,3 83,9 
Kykypy3a 61,8 91,0 99,0 85,0 94,7 123,0 


XapakTepHO TakxKe, YTO pacTeHHA, OTMMUAIOULMeECA BbICOKO! aKTHBHOCTHIO 
aTaJla3bl W WHTOXPOMOKCHa3bl B JIMCTbAX (KOHCKHH 606, ropox, NOACOHeuHHK), 
IMeJIM OOJIee BbICOKYIO AKTHBHOCTb 9THX PepMeHTOB MH B KOPHAX (Tab. 3 Hu 4). 
IpHunHa STOPO ABJICHUA TpeOyer cnellMabHOrO H3y4eHHA. 

Ilomyuenuple B HacToauleli paOoTe JaHHble MOATBeEpxKLalOT MpaBHJIbHOCTh 
(OOXKECHHA, BbINBHHYTOrO HaMH Ha OCHOBaHHH MpexKHUX HCCJIeOBaHHH, 4TO 
eAKIHH, MpoOTeKaloulWe B KOPHeBbIX CHCTeEMAX, HIpaloT CYLLeECTBeEHHYIO POJIb 
; mpowleccax OvOCHHTe3a MHTMeHTOB B PaCTHTeJIbHOM OpraHH3Me. OHU CBHIe- 
@JIbCTBYIOT TakK2Ke O TOM, YTO Pa3JIM4HA BO BJIMAHHM KOPHEBbIX CHCTeEM Pa3HbIX 
ACTEHHH Ha CHHTeC3 MHPMCHTOB B JINCTbAX HAXOJATCA B COOTBETCTBHH C HeOJH- 
AKOBOH CMOCOOHOCTbIO KOPHeH 9THX PaCTeHHH K CHHTe3y IMHPMeHTOB. 


Mockosckult TocyfapcTBeHHbIit yHUBepCHuTer Iloctynus0 
um. M. B. Jlomonocopa 21 VIII 1958 
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Cc. E. WINWJEHA 


BJIUAHHE BHEKOPHEBOrO NUTAHHA HA COJEP)KAHHE 
AJIKAJIOHIOB UW XJIOPOPHJIA B JIMCTbAX AYPMAHA 


(IIpedcmasaeno axademuxom A. H. Onapuneim 14 X 1958) 


BuekopHesomy MuTaHMIO pacTeHHii MocBAL\eHO MHOrO UcceLoOBaHHi. 3H 
MoceqHee BPeEMA MOABHIMCbh WeHHbIe CBOAKM MO WaHHOMY BOMpocy B oTeyec | 
BeHHoit (1) H uHocTpaHHoi (7) uTepaType, OMHaKO paOOT, OTHOCALIMXCA K BbI 
ACHEHHIO BIIMAHHA BHEKOPHeEBOrO MUTAHHA Ha WHHAMUKY HaKOMMJIeHHA alKaJ10u} 
OB, KpaliHe Maio. 

B nactosmei padore MpHBOAATCA aHHble MO HSyYeHHIO BJIMAHHA BHEKOpHe} 
BOrO NMTaHHA pacTBOPOM CepHOKHCOrO AMMOHHA Ha HaKOMVJIeHHe aJlKasOMLOy 
wu xmopodussa. [pu BplG6ope BHja NOAKOPMKH MbI HCXOQMJIM M3 TOO, YTO B CocTal 
MOJI€KYJIbI KaK aJIKaJIOHOB, Tak H XJIOpodusia BXOQUT as3or. | 

OnbITbI IpOBeLeHbI C aJiKaJIOHJOHOCHBIM pacTeHuem cem. Solanaceae — jlyp 
MaHom 6eciuMmHbIM (Datura inermis Jacq) B noveBbIX yCIOBHAX Ha NHTOMHUK' 
JleKapCTBeHHbIX pacTeHHH BoeHHO-MeAnNIMHCKOH akaylemun uM. C. M. Kupos: 
B Jlennurpaze. Jlna ycraHoBjenud JMHaMHKH HaKOMIeHHA allKaJIO“OB H XJOpe 
(puiia B Kaxkyto (asy pasBUTHA MpOUsSBOANICA COOp JIMCTbeB BepxHero Apyca 
Co6paHuble JIMCTbA BbICYIUMBaIMCb B TEMHOM CYLIMJIbHOM wKkady mpu 40°. Ko 
JIMYeCTBEHHOe (CYMMaPHOe) OMpeseeHHe aslKaJIOHJOB MpOBOAUMOCh B COOTBET 
cTBHH c TpeOopaHuamu VIII Msqanun Papmaxonen CCCP, a xnopoduan — me 
HECKOJIbKO BHOvSMeHeHHOMy MeTozy T. H. Poquesa (*) c nomoutb1o (OTOSMeKT 
pOKOJIOpHMeTpa. 

Ilo xoqy uccneqoBanul Kaxypie 10 quel nmpoBodusocb usmMepeHHe OMIT 
HbIX paCTeHHH, M Mepe OKOHYAHHEM BererallMH — B3BeLIMBaHHe JIMCTbeB, KOP 
Hel, CTeOeH H WIOJOB. 

BuekopHeBad NOAKOPMKa MpOusBOAMacb B Ba CpoKa: B MepHok WBeTeHHs 
(5 VIII) M mloqonomenusa (4 1X). Konrponbubie pactenusn OOpbi3sruBasluCb BO 
non. 

Bp MOYYeHbI HEKOTOPbie AaHHbIe O BAMAHHH BHeEKOPHeBOrO NUTAHUA H. 
Ononornio pasBuTuA Datura inermis Jacq. BuexopneBoe nutanne Ce€pHOKHCJIbI 
aMMOHHEM 8ajlep2KUBaeT Nepuoy IBeTeHMA H Bererallun. Tak, HampuMep, y KOE 
TPOJIbHBIX PaCTCHHM OKOHYAHHeE IBeTenus B 1956 r. ormeyeno 4 1X. B 1957 r.— 
10 IX. OnbirHbie »ke pacreHua sakanunBaim uperenne B 1956 r. — 1] LX 
B 1957 r.— 1 X. I]pumepuo rakaa xe PpasHHlla OTMeyaJlacCb JO OKOHUAHHA Bere 
talluu. To kacaercs pocra pacrennit, TO, Kak mpaBuso, BO BCex BapHaHTax OMbI1 
Hble pacreHuA Obliu Ha 10—20 cm Benue KOHTPOJIbHBIX. 

Han6ostee TOKASaTebHbI AHHbIC O BAMAHUH BHEKOPHeBOrO NHTAHUA Ha Be 
JMCTBEB, KOPHEH, CreOleH M mOJ0B. Kak BHZHO u3 Ta6n. 1 atpPeKTHBHOCT 
BH€KOPHCBOH MOAKOPMKH CKasaacb mpexye Bcero Ha yBemMueHHH BeCA JIHCTbeE 
CCIM BeC JIMCTbeB ONHOFO KOHTPOJIbHOrO pactenus B 1957 fr. paBHsaca 431, 7 
y PactCHHH, NOJY4MBIUMX BHeKOPHeBOe MMTaHHe, Oblio npu 1% 55 
npu 2% 591, u npu 3% 52,6 ati 

rere ae P “Or. Takoe yBeruuenue B Bece cBa3aHo c yBeuueHne 
p POB IWlaCTHHKH JIMCTa: B KOHTPOMbHBIX pacreHuax WAMpWHa WwiacTHHKH Jt 


cta 1] cm, Anuua 12,7; y ONBITHBIX pacTeHuit — mupuva 14 cm, znuna 16 a1 
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deKoTOpoe CHH2KeHMe BeCa BereTaTHBHBIX OpraHos MpH Jaue 3% pacTBopa cep- 
eeane aMMOHMA, MlO-BAAMMOMY, CBA3AHO C MOXKeITeHHeM KpaeB MWaCTHHKH 

Ta. 

PaccMOTp¥M J\aHHble MO BJIMAHHIO BHeKOpHeBoro MuTaHusa Ha JMHaMHKY 
{akOMJICHHA aKaJIOHNLOB M XMOpoduia (Ta. 2). Kak BUqHO us Tau. 2, K pomMe 
/BEIMYCHHA COMepKaHUA aNKaOMAOB, KOTOPOe OOLMHO Mafkaer Ha mepHoy by- 
conu3anuH (0,42%), cogep- 
KaHMe UX yBeMUMBaeTCA 
10 BJMAHHeM MOXKOpMKH. 


Ta6nmuna 1 


Buausnue BHCKOPHeBOrO IIHTaHHA Ha Bec JIMCTbEB, KOPHCH» 


Tax, Ha 8—10 NeHb WocNye  creOseH HU Mof,oB OfHOTO pactenus Datura inermis Jacq 
3HeKOPHeBO!i OLKOpMKH (cpemuee u3 10 B3BellMBaHHit) 
MpospegxenHHour 5 VIII) conep- ——] 
KAHUEe aJIKaJIONOB YBeMUN- fl mel 
tocb 40 0,4% nporus 0,37 % Bapuant onbita) anus = z 
3 KOHTpovle. Oco6eHHO YeTKO pal ccire ss ese 
3AMETHO OTHOCHTeIbHOe yBe- 
MMYeCHHe alKaJIOHOB KKOH- 1906r.) [loqKopmKa 22 VIII | 26,2 |13,0) 34,8 |38,5 
wy BereTaluu (Tabu. 2). seed ties se pa oe 10,6} 29,5 34,7 
OAKOpMKa ,9 |49,2) 36,0 [56,0 
Avalu3upy” JaHHEle 10 Koutpoms | 25 1X | 12/0 {1070 30/6 [34/0 
SOepKAHHIO == XMOPOPHMA yon 7 austen 
B uucTbax Datura inermis 1% pactBopom| 6 IX | 55,0 17,2) 52,0 [35,0 
Jacq, MOXHO OTMeTHTh, 4TO Tlonkopmka 
HakonsleHue xslopocpuuiuia 26 pactaopom} 6 1X | 59,0 |20,7| 67,0 |48,0 
IpOHCXOAMT HepaBHOMepHo. heard Ae 
3% pacTBopom| 6 IX 52,6 |15,6] 59,0 |35,0 
Kpome yBeIM4eHuA, KOTOpoe Koutpovib 6 IX 43,0113. 0b.50%3.133,0 
NajlaeT Ha nepnHoy OyTOHH3a- 
WMH, CcOofepxkaHHe xvJlopo- 
busiia yBeluunMBaeTcA TakxKe nocse OOpbI3rHBaHHA JIMCTbeB pacTBOpOM 


CepHOKHC/IOrO aMMOHHA. Tak, uepes 9 Hel Mocie MOAKOPMKM B KOHTpose 
cofepxKanocb 2,092 mr, ay OMbITHBIX pacreHuit 2,958 mr. CxoOyHble JaHHple 


a Oni vem auc 


BuvaHve BHEKOPHEBOTO NHTaHHA Ha CoOfeprKaHHe aJIKaJIOHJOB HU XJOpOPHJa B JMCTHAX 
Datura inermis Jacq 


BpeMa B3aATHA npod 
26 VI | 40 VII 20 VII (44 VIIIJ22 VIII] 19 1X 16 X 
UAccleqyemMoe peujecTBo | BapHaHT onpita S g i 
= ice) MaccCOBOe fea) nepey, OKOH= 
5 o netenue | M1OAoHOmenHe 2 yaHHeM 
SE 2 m 8 g BereTaluu 
Xnopopunn(B mr ua | Ilogkopmka | 3,240] 2,528) 2,754 | 2,958) 3,264 3,136} 4,836 

4 r cyxoro BellecT- 

Ba) KoutTpovib 3,240] 2,528} 2,754 | 2,592) 2,826) 2,710} 1,500 
Ankanougy (B % K | TlogkopmKa | 0,420} 0,376} 0,400 0,410} 0,400} 0,364) 0,211 
. BO3LyWHO-cyxomy 

Becy) KOuTpoOuIb 0,420] 0,376} 0,400 | 0,370] 0,353] 0,243) 0,112 


MouyueHbI B OMbiTax 1957 r., mpwyem HanOouee appekTHBHOH OKasaslacb MOJ- 
KopMKa 2% pactBopom. Tak, HampuMep, Ha 7 JeHb Moce NOAKOPMKH (10 VIII 
1957 r.) B AMCTbAX KOHTPOJIbHBIX pacTeHui Oplo 2,330 Mr; MIpH MOAKOpMKe 
1% 2,380 mr, 2% 3,060 mr u 3% 2,200 mr. CuleqyeT yka3aTb, YTO JMCTbA ONBIT- 
HBIX PpacTeHUli HMeM Oomee HHTEHCHBHYIO 3eJ1eHyI0 OKpacky, 3a UCKJIIOYCHHeM 
enyuaa c 3% mog_KopMKoli, re neppble 5—7 Ave noce NOAKOPMKH OTMeaOCb 
MO*KeJITeEHHE KpaeB MaCTHHKH JIMCTa. 

Ha ocHoBpaHMi MOMYYeHHBIX aHHbIX MOXKHO CeaTb BbIBOA, YTO BHCKOPHEBOe 
MUTAaHve cepHoKucsbIM amMouHem (1—2% pacCTBOPOM) MOsO2%HTebHO CKa3bl- 
BaeTCA Ha pasBUTHH aJiKaJIOMAOHOCHOrO pacTeHHA Datura inermis Jacq. 


16 JIAH, rv. 124, Ne 4 945 


Y BeIMYeHHe CcOsepxeKaHiA aJIKaJIOHOB H xo podusiia IipH BHe€KOPHEBOM IIk 
TaHMU a3SOTHCTHIMH BeLlLeCTBAMH NO3BOJIAeT AeaTb BbIBOL O KOPpeAWHU STH 
IIpOMeccos. | 
BoeHHO-MequIMHCKad akayemMua Toetynusto 

um. C. M. Kupopa 25 1V 1958) 


HUTMPOBAHHAS JIATEPATYPA 


*®. © Manxkos, BuexopHesoe nutanue pacrennli, 1957. 2D. Boynto1 
Ann. Rev. Plant Physiol., 5 (1954). % T. H. Pogues, Crpoenue xnopodbuana u Metog| 
ero KOJIMUeCTBeEHHOrO olpenemeHua, 1952. ° 
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SOOJIOTH A 


| tO. H. HAKAHOPOB 


0 NONYJIAWHOHHONM MJIOMOBHTOCTH EBPONEMCKON PANYWKY 
COREGONUS ALBULA (L.) B O3EPAX JIATBHMCKONM CCP 


(ITpedcmaeaeno axademuxom E, H. Ilaeaoeckum 2 X 1958) 


C. A. Cespepnos (') iat cpaBHeH¥A MIOZOBUTOCTH OTJEMbHBIX BHJOB 2%KUBOT- 
HbIX YCTAHOBH NOKa3aTelb BHLOBOM MOAOBUTOCTH. OHakO MmpuMeHeHne 3TOrO 
NoKasaTeia K pblOam, m0 3aKsoueHnto B. C. Mpmepa (), He Raer paBHJIbHoro 
MpefcTaBeHuA O BUAOBOM MIOMOBHTOCTH, TaK KaK OH He YYHTHIBAeT JOKaJIbHO 
BbIpaxKeCHHOH BOSpacTHOH HeowHoposHocTu ctayq. Jia omueHKH mMIOLOBUTOCcTU 
OTJeIbHOHK Tpynnbl ppiO (crafa, KOCAKa, NonysalunNH) UH Bua B LenOM 
B.C. VBiespim mpeqioxKeH MOKasaTeIb MOMYJAMMOHHO! MIOOBHTOCTH, BBI- 
UHCJIACMBIN 10 Copmyvie: 


roe . (1) 


re R — MCKOMBIM MOKa3saTeJIb MONYIAWHOHHOM MiO,oBUTOCTH, ¢ — BO3pacT B 
rojjax, t’ —Bo3pacT, pH KOTOpOM HacTynaer nmooBospesocth, ft’ — Bo3spacrt, 
Tp KOTOPOM OcOOM MepecTawoT HepecTHTbCA HJIM MaKCHMaJIbHbIN BO3pPacT pbI6 
B aHHOM MOMyAWMUM, Pp — OTHOCHTeIbHaA BeIMYHHA aHHOH BO3pacTHOH rpyi- 
MIbl, BbIpPaxKeHHad BMPOWeHTaX OT CYMMBI MOJIOBO3PeJbIX OCOOeH,  — adcoulioT- 
Had MIOAOBUTOCTb OHO CaMKH JaHHoro Bo3pacta, f — 4YHCJIO CaMOK B cpesHeli 
mpoGe, i — 4MCJIO CaMILOB B CpefHeli pode, k — uHCIO HKpOMeTAHHH B TeueHue 
roya. 

IIpopeyenHoe no cbopmyute (1) BeluHceHHe MOMY/IAIMOHHOM MIOQOBUTOCTH px- 
NYWKU WIA pada O8ep Maso cMeMyIOUMe pesyMbTAaTHI: 


MH aAHEMDyaJib- Tlony1suHOH- 
Osepo Toxpi HaA TMJIOROBH- Haw MJIOLOBH- 
TOCTb TOCTBS 

Cpeuta 1953 4030 886 
CpBeuta 1956 4360 650 
Heps3a 1957 12190 4194 
CuBep 1957 6630 843 
JIpuasa 1956 14700 945 
Pa3na 1956 10700 1264 


Han6oubulyi0 HHAMBUALYaIbHYyIO IWIOMOBUTOCTh HMeeT PANYUIKa 03. Hepsa, 
HO MOMYJAWHOHHAA MJIOMOBHTOCTh ee HWKe, eM Y PAMYIIKH 03. PasHa. Eme 
HUXKE TOMYIAUMOHHAA MJIOMOBUTOCTh PANYLWKH H3 03. J[pu3a, XOTA HHMBH- 
[yaJlbHad MIOMOBUTOCT y Hee TakxKe BbILUe, UCM Y PANYUIKH U3 03. Pasua. ITO 
POBOPHT O TOM, uTO pxATyuika o3ep PasHa u Hep3a o6sajjaer Oolee BBICOKOH Boc- 
-TaHOBHTEJIbHOM CHOCOOHOCThIO CTajla. 

[lonyAMMOHHaA MWIOMOBUTOCTL PANYUIKH 03. Cpeuta B 1953 r. Oblia OovbILe, 
iem B 1956 r., 4TO OblIO BbISBAHO pa3JIMUHeM B BO3PaCTHOM CocTaBe CTaja: B 
1953 r. ByXsleTKH B O3. CBeHTa COCTaBJ AJM 56,6%, aB 1956 Tr. TombKO 3,3%. 
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CneloBaTesIbHO, UeM paHbllle HACTyNaeT NOMOBOSPEOCTb MW YEM 60/IbIIHH Mp) 
LeHT COCTABIAIOT MlaWWIHe MOOBO3perble BOSPacTHble FpyliMbl, TEM BHIITe TON 
JIAUMOHHAA MIOMOBUTOCTh, TEM BbILNe ROCMPOHSBOAATEIbH AA CnOcoOHOCTh cTa ny 

To T. B. Huxompcxomy (*), MuIOOBUTOCTh, ABIAAC lIpHCHOCOOUTENbHBY 
CBOLCTBOM, O6eCMeUMBAaIONIMM eMHCTBO OpraHH3Ma M ero CpeAbl, OTPaxkKaeT C 1 


UHUKY YCMOBHH BOJOeMOB, B KOTOPHIX 2KMBYT Pa3/IMYHDIC MOMMY ALM. CpaBu 
He MOLOBHTOCTH PAMYIUIKH pasHbIX O3ep MOKAaSbIBaeT, UTO PANYIIKa OS. Cael 
Ta ropa3fo MeHee MIOAOBHTAa, 4eEM PAMYLIKA O3ep Hepsa, PasHa u J[puysa. oF 
pa3/IM4HA B MWIOMOBUTOCTH pasHBIX CTa PANMYIWIKH CBASAHbI C XYAUIMMH YCJIOBH } 
MH pasBUTHA uKpbI B OS. Jpuz3a, Hepsa u PasHa, re UKpa OTKMabIBaeTCA 
6oMbIIMX TIYOUHAX, Ha MecuaHO-rasleqHbIX M MeCYaHO-HJIMCTHIX TPyHTax, COME} 
*KaUUX SOME KOJMUCCTBO OPraHHYeCKHX BeLLeCTB. 

Ukpa panyuKu 03. CBenta oTKlafbiBaeTca Ha Ooulee MeJIKUX MeCTaX, 3apo 


LINX BOJHOM pacTHTeMbHOCTbIO. ITHM OGecreyMBaeTCH, BO-MepBbIX, Oomee Oar | 


NIPHATHBIA KUCOPOLHbIM perKHM JIA PaSBHTHA HKPbI, a, BO-BTOPbIX, HUKpa, Of 
JOMKeHHAA Ha PaCTHTebHOCTh, Jue salluueHa OT BbleqaHuA. K cKa3aHHOM 
cilekyeT 106aBuTb, YTO psAllyuika o3ep Hep3a u PasHa, KoTOpad UMeeT HaHOoui 
LYIO NOMYAAUMOHHY!O MIOOBUTOCTh, OO/afaeT HavOosee MeIKOH HKPOH UM Hal 
6oee HHTCHCHBHOM KapOTHHOMAHO OKPaCKOH MO CpaBHeHHO C HKPON PANYLIK 
“3 o3ep CBeuta, J[pua3a, Cupep, uro Take mpefcTaBaeT MpucmocobuleHue | 
HHKyOalluM B XYAUIMX KMCMOpOHbIX ycOBHAX. UMCIeEHHOCTh PAMYUIKU B O} 
Pa3Ha, uM oco6eHHO B 03. Hep3a, no cpaBHeHHt0 C ,pyruMH o3epamy Ble. K c 
*KaJICHHIO, He MpekcTaBJIAeTCA BO3MOXKHBIM CpaBHHTb MONYJAWMOHHY!O MI0N¢ 
BUTOCTb PAMYWIKN JIaTBHHCKUX O3ep C PAMYWIKOH U3 Apyrux pavouos, Tak Ka 
B juTepaType He HMeeTCA BCeX JaHHbIX, HEOOXOQHMbIX WIA BbIUHCJICHHA MOM) 
JIAMHOHHOH MIOOBUTOCTH: YacTO MpHBOAATCA MaHHble MO MIOOBUTOCTH Et 
HBIX BOSPaCTHBIX TpylN, HO OTCYTCTBYIOT JaHHble MO HX MOJOBOMY COcTaBy HJ 
UMeIOTCA aHHbIe 10 NOJIOBOMY H BO3pacTHOMY COcTaBy, HO HeT JaHHbIX MO Me 
JOBHTOCTH C y4ueTOM BOBspacta. 

YcTaHOBeHHbIe OTHYHA B MOMYIAWHOHHOHM MIOJOBHTOCTH paSHbIX CTé 
PANYLWIKH MOXKHO paCCMaTPUBaTb Kak OAHy H3 (OpM MpOABeHHA ee BHYTPE 
pawn OvoNOrHyeCKOH HEOMHOPOAHOCTH B 3aBHCHMOCTH OT pa3HBIX YCJIOBH 
o6urTanua. 


TocyqapcTBeHHblii Hayu4HO-HCCeqOBaTebCKHIt Tlocrynuso 
HHCTHTYT O3EPHOrO HM peuHOrO pbIGHOrTO XOsAiicTBa 22 IX 1958 


UHTHPOBAHHAS JIMUTEPATYPA 


1c. A. Cespepuos, Jiwwamuka wacenenua TIPHCNOCOGHTeIbHaA  SBOIOUH 
*KMBOTHBIX, M3y. AH CCCP, 1941.2 B.C. HUspaes, Tp. Jlats. org. BHMPO, s. 1 (1953 
3T.B. Hukoapexuii, Ouepxu no o6mum BompocaM HxTHoNorHH, 1953. 
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IBOJIOMHOHHAM MOP@OJOLHA 


H. B. KOKIWAMCKUN 


O HEKOTOPbIX CBA3AHHbIX C MOJIETOM PA3JIA4HAX 
ME K]LY KOJINMILE HM (PLATALEA LEUCORODIA L.) 
W KAPABAHKOH (PLEGADIS FALCINELLUS L) 


(ITpedcmaeaexo axademuxom A. H. Baxyaesoim 5 IX 1958) 


IIruua, JeTaloulad AKTHBHbIM NMOJIETOM H He HCHOMbSYIOULAad ZHeprun mepe- 
MeULCHHH BOSYUIHbIX MaCC, TaK Ke KaK HM CaMOUJeCT, MOXKET epxKaTbcA B BO3- 
[yXe JIMWIb B TOM Cily4ae, ECM OHA OOAaeT CKOPOCTHIO, He MeHbIeii HeKOTOpOrO 
ipeeseCHHOrO MHHHMYyMa. ITO MMHMMaJIbHOe 3HaueHHe HeEOOXOAUMO! AA ocy- 
WecTBICHHA MOJeTA CKOPOCTH He OCTaeTCA MOCTOAHHBIM IPH BOSpacTaHHH BeJH- 
IHHbI NITHIbI WIM CaMOJIeTa, aYBeJIMYMBaeTCA MpONOpWMOHaMbHO KBalpaTHOMy 


KOPHIO H3 KakOro-M60 HX JIMHefHOrO pasmepa (VL, rae L — BpiOpanupiii an- 
HeEHHbIM pasMep, Hallpumep, JIMHa KOplycaliTHWbl)— KOHEYHO, eCJIMMpH 3TOM HE 
fapyllaeTcA MpHHItMM reomerpHyeckoro nmofsoOua. CyulecTBeHHble pa3sMuHA 
B Me€XaHHKe MOleTa MTHIbI MH CaMOJleTa B JaHHOM CJlyyae pow He urpator(’). 

Orciofla culeqyeT, YTO 4eM KpynHee NTHLa, TEM TpyqHee AWA Hee noser, 
reM OOJIbIIMX 3aTPaT 9HeEprHH OH Tpedyer. JielcTBHTeIbHO, JIA MOAMepxKaHnA 
YCTAHOBUBINCrOCA NOseTa NTHa AOKHA COBeplaTh B CAMHHILY BpeMeHH pa- 
JOTY, IPONOPWMOHAJIbHYIO MpOH3BeAeHHIO CO3aBaeMOH adpORMHAaMHMYeCKOH CHVIbI 
ia ckopoctb. AspofuHamnyecKkasd CHa, B CBOIO OYepeb, MpOoNOpuMoHabHa 
Woulaqw Kpblibes, win L?, uw KBawpaTy cKopocTu, wu L (cM. Bplue). Ceqo- 
3ATEJIbHO, IPH YBEIMYCHHH PasMepOB NTH adypomNHaMuNyecKaA CHa BO3pac- 
paeT Kak L?,a pa6oTa, KOTOpad JOuKHa ObITh MpOHsBeeHa B EAMHUILY BPeMeHH, — 


<ak L?//L. Mexyy Tem, paOora, KoTopasx MoxKeT ObITb MpousBexeHa mTHUeli, 
303pacTaeT MpHMepHO Kak Macca ee MYCKYJaTypbl, T. e. JIMIb Kak L*. Cyejo- 
3ATCJIbHO, CCIM pa3MepbI NTHUbI YBeJIMUMBaIOTCA NpH CTporoM coOuOJeHHH 
IPHHUMNa Mofo6us, TO paboTa, KOTOpylo OHa CMO%KeT MpOM3BOAUTb, OyAeT 
303pacTaTb MeJvIeHHee, ¥eM padoTa, KOTOPaA AOJKHA ObITh NponsBefeHa isn 
1OepxKaHHA ycTaHOBHBeroca noseta. JIA BbIXOa H3 CO3sfaBluerocaA Mmpo- 
rHBOPeYHA HeEOOXOMMMO, YTOOI Macca JeTaTeIbHOM MYCKyJlaTYpbl BO3pacTava 
IPH YBeJIMYeHHM pa3MepoB IITHIUbI Obicrpee, yeM TOTO TpeOyer NpHHUAN No- 
JOOHA. 

CnpaBeAIMBOCTb 4MCTO (busHyeCKOH CTOPOHI 9THX PacueTOB He MOXKET BbI- 
3bIBATb HUKaKHX comHeHu (4,8). [losromy nmpH aHalMse rpynm pOACTBeHHbIXx 
ITHIL, CXOJHBIX 10 OOUEMY THMy CTpOeHHA H KOHCTPyKTMBHbIM OCOOeCHHOCTAM 
1, CJl@IOBATeEIbHO, B H3BECTHOM CTeMeHH OTBEUAIOWIMX TpeOOBaHHAM MpHHNA 
1OMOOuA, culekyeT OKUJaTb, YTO y KpyNHbIX PopM JleTaTebHaA MycKysaTypa 
KAKeTCA TOpa3sqO CHJIbHee PaSBHTOH, YM Y MECJIKHX. 

B jelictBuTesbHOCTH, OMHaKO, 9TO He COBCeM Tak, M FpyNlbl NTH, B Mpe- 
jelaX KOTOPbIX BBIMOMHAIOTCA YKa3aHHble COOTHOWICHHA, BCTpeyaloTcA AaleKo 
ie yacto. QTO HM NOHATHO: NomeT NTHIL Kak ABMeHHe OvOOruYeCcKOe Topa3s1o 
“OWKHee H MHOPOOOpa3Hee TOM OYeHb YMPOULeHHOH CX€MBI, KOTOPaA MerKO MOKET 
SbITh AHAJIM3HpOBaHa C MOMOLIbIO MpOCcTeHUMX aspOAMHaMUyeCKUX coo6pa- 
KeHHH. 

OjMH U3 CHOoco6OB, KOTOPbIM MITHILbl 9BOMIOWMOHHO CMOMNIM Mpeo,oserTb 
{eOOXOJMMOCTb HemomepHoro BO3pacTaHHA paOoTHI, saTpayHBaeMOH Ha Mover 
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TIpH YBeIMYeCHHM UX pasMepoB,— Tepexod K Can Bein aa, 
HCMOJIb30BAHHA BHeLWIHHX HCTOUHUKOB a aie ELS isp 
o6sleHHe K HHbIM croc A 
ce Ae ie aM Ree agen gh ammapata, BIWIOTh JO MOJHOM 
oco6HocTH K NoeTy ())- 
Rae *Ke CyllecTByeT HeMaio rpyml NTHU, Le ee tg 
ipHOeraiollux K TWacCHBHbIM (popMaM rovleTa He lIpHcmoco is ee 
460 VHbIM cmoco6amM mepesBHxKeHHA B yulepo JIETHBIM COCO pe eng 
meHee, y Oolee KpyNHbIX MpescTaBuTesel STUX Ppylim savacrylo He se see 4 
O1oLaeTca PunepTpoduyeckoro pasBUTHA JMeTaTeABHOFO alimapata, HO, 0008 
OH OKa3blBaercad Y HHX OTHOCHTebHO Clabee pasBUTbIM, UCM Y (popM M 
AMX B Te *Ke Ppyinbl. 
Pa ee cen ae ogre Takoro pojla a paccMorTperTb ae 
TIpeacTaBuTeleH CeM. Threskiornithidae (oTpsad Ciconli ee 
xounuy (Platalea leucorodia L.) H KapaBalky (Plegadis fa las NE 
3HAUUTebHO, 0 COBPeMeHHbIM BO33peHHAM, (PHOreHeTHYeCKOH OJIM30CTH 
9TH NITHIbI XapaKTepH3ylOTCA MOCTATOUHO CXOJHBIMH WepTaMH MO Tae 
TaTebHOFO ammapaTa HM OJMHAKOBbIM THIIOM MOsleTa; MO Ka¥eCTBeHHBIM OCOOe 
HOCTAM CTPOCHUS Kpblla OHH Topasqo OmwxKe MeKIy co6ol, ueM, HalpHme 
mo ycerpolicrsy K1oBoB. PasHulla B pasMepax MexKly 9THMH JByMA BHaM 
sHauHTeibHa. Kosta mpuMepHo B roTopa pasa KpymHee M B TPM pas 
TaKellee KapaBaliku. OjHako JleTaTeJIbHbIM alilapaT pasBuT y Hee OTHOCE 
TeIbHO cla6ee, YeEM Y KapaBaliki, KaK 9TO BHJHO H3 CpaBHeHHA COOTBEI 
CTBYIOMMUX MopdomormueckuX TOKasaTeleH OOOMX BHOB, MpHBOAMMBbIX 
Tao. 1. 


TaoOnauna i 


& = \ 
> Bis o 3\« a ie) gs 56 oS 
c lo 8) 5]o 3) 5 BAS Pe 2. 
= edie =] a} > | 5 a 2 Sas 
Bug g ae Se BSS 3/6. a) om Boel | ale 
ya] Be Yla, aS ls Sig ma a ; @ ¢ 
s = alo callie oa] o 8 of (=) 23 
= = al ep Ls 65 2 ae oP 
i} So Oo} oils sees = hte ma > S) S ae 
s 5 5 5 5/5 B/S = O wc 
He | & | €la| SiS] ale | ale | S52 | SE | Bsc lees 
Kosmnuna 
(Platalealeucorodia) | 212 | 1800 | 6,7 | 1,83 | 0,78 | 0,66 | 5,04 | 0,78 | 8,87 | 0,8 
Kapapalika 
(Plegadis falcinel- 
lus) 133 | 600] 7,3 |] 2,12 | 0,84 | 0,68 | 7,42 | 0,48 | 9,05 | 4,08 


IIpumeuanne. [pusogqumple moKa3aretH mpexctaBiator co6olt cpeqHHe BesHUMHE 
MOuJYYeHHEIe MpH OGpaGoTke BspOCJIbIX MITHL, MOGHITHIX B passMUHBIe cesoub. J.uHa Kopnyé 
HSMepaJlaCb OT TepeAHeH TOUKH KOpakoHa AO OCHOBaHHA XBOCTAa, BeC ITH, BO BCeX CJIyYE 
Opavica Oe3 Beca COMepxKUMOTO X%KeJyAKa, a MVOULalb KpblMa—BMecTe Cc MvIeveBbIMU TlepbsiM 
Harpyska BbIluHcJieHa Kak OTHOUIeHHe Beca K yABOeHHOl Maomaqu KPblla, a OTHOCHTeJIbH 
N1OULakb KPblIbeB—Kak OTHOWCHHE YABOeCHHOH MOUlaH Kpbila K KBapaTy LARHbI Kopnyc 


Jd BbIYNCJICEHHA BeCa MyCKYJIOB B MpoweHTax K Becy Tella Opalach MycCKyJlaTypa TOVIbI 
OMHOH CTOPOHEI. 


OGpaulaer Ha ceOA BHUMaHHe ToT *aKT, YTO y MeHbUIeli NO BeNMUHHE Kap: 
BaHKH, MO€T KOTOPOH, CJleAOBATeIbHO, TpeOyeT OTHOCUTeMbHO Gouee HU3KP 
3aTpaT SHEPrH B CHHMMY BPCMeHH, BaxKHelMIMe JeTaTebHbIe MYCKYJJbI pa 
BUTbI HE TOMbKO He cilaGee, HO WaxKe HECKOMbKO CHJIbHee, YeM Y KOJIMMUBI,- 
OcOOeCHHO NOJHUMAIOUIHi KPbLIO mM. supracoracoideus. OTHOCHTeNBHO Goubute 
KapaBaHKM HM MOUaqb Kpblla, a BCe ero 2IeMeHTHI, H B OCOOeCHHOCTH KUCT 
OTHOCHTCIbHO CHJIbHee pa3BuTEl. 

Ho Hecmorpa Ha yKasaHune pasnnuua, KOH€Y4HO, HHKaK HeIb3A CKasaT 
ITO CaM MO CeOe NOeT Urpaer B XU3HM KOMNMILbI MeHee BaxKHYIO POJIb, UeM 
*KUSHH KapaBaHKH. OTO ObIO Obl HENpaBHJbHO ye MOTOMY, YTO KOJIMA | 


oONaaeT HuKaKUMH CyeCTBeHHBIMH MpeHMyllecTBaMH Tepe KapaBalikoit 
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| 
OTHOWMeHHH Apyrux cnoco6os sokomounu. EcrecrBeHHo, Bo3sHuKaer BOIIpoc O 
(Tex MOp(PO-SKOMOPHYeCKHX MpeANOCbIKaX, KOTOPble OMpeyensioT HeOwKuMaH- 
pee Ha N€pBbId B3rJIAJ, COOTHOIMEHHA B CTENCHN pa3sBUTHA JeraTembHOrO alta- 
ppara y 9THX JByX BHJOB. 
f Yoxe pasHoe ycrpolicrBo KWIOBOB y KapaBaHKH M KOJINMIbI,— npH3Hak, 
ee eR De ARS Reno. Dodi at 
; ; AY HAMM CYIULecTBYIOT 3HaUHTeJIbHbIe 9KOOPHUeCKHe 
/pasJIMdHA, B MepBylo Ouepetb B cmocobe NoObiBaHNA MMO. 
Uc DAC ADOC K BepIUHHe KNOB KOJMMIUbI IpekpacHo mpH- 
i Ppa3JIMYHbIX MeJIKUX BOJHbIX OplraHH3MOB, KO- 
(TOpbIe H COCTABJAIOT €€ OCHOBHOH KOpM. Tak, HampHMep, mposeyenupie B Tou- 
) daHyun HaOJMOJeCHUA MOKasaJIH, YTO KOMMMILbI KOPMHUIHCE IIp€HM yLLeCTBeEHHO 
| MEJIKUMH pakooOpasHbIMH, AOObIBAH UX Ha MeAKOBOAbAX 3éiigep-3ee (7). Bomp- 
| 10e 3HayeHHe B KOPMOBOM pexKHMe 32TOrO BUA B APYIMX YacTAX apeadia HMeIOT 
| BOAHbIe HaCeKOMble H UX JIMYHHKH, B TOM UMCHe JIMYHHKM KOMapos (?). KpynHbie 
“WHE CTOJIb MaCCOBbIe OObEKTHI, MO-BULMMOMY, NIpHHaekKaT yoKe K KaTeropHH 
| Ooee clyyaiiHbIx KOpMoB. IIpu 9TOM HeEOOXOAUMO TaKXKE YUHTHIBATb, UTO 3a- 
-wacTy!0 B WaHHbIX MO MHTaHHIO KOMMMIUbI POb MCIKAX OObEKTOB OKasbIBaeTCA 
CHJIbHO MpeyMeHbINeHHOM, Tak KaK OHH MepeBapuBaloTCA Topasqo G6picrpee, 
. 4e€M KPYyMHble, HepeKO BTOpOCcTeleHHble MO 3HaYHMOCTH KOMMOHEHTHI MILK, 
“HW MO9TOMy He MOryT ObITb YUTeHbI HajiexKallMM O6pas0M Ip OObIHOM crocoGe 
M3y¥eHHA MWHTaHHA MO BCKPbITHAM xKeNyIKOB. HaOmoqenHA 3a KOpMALHMUCA 
KOJIMMIAMH, KOTOPble paBHOMePHbIMH JIBHXKCHHAMH KJIOBA «IPOKallIMBaloT» 3Ha- 
UMTeIbHbIE YYaCTKH MCJIKOBOQHH, MOKA3bIBAaIOT, YTO CHelMaJIbHbIX TMOHCKOB 
OTJICJIbHBIX KOPMOBbIX OOBEKTOB MITHIbI He MpekupHnumaror. Kopm or6upaerca 
H3 BOJbI HM Ula MPH MeTOAMYHOM OOCeLOBaHHH MeCTa KOPM@XKH; MITHILa Kak Obl 
«maceTcA» Ha MOAXOMAMMX MeCTAaX, UTO, HECMOTPA Ha CYULeCTBeHHble pasJIMUHA B 
WeTalAx, UpeAcTaBAeT H3BeECTHYIO aHaJIOrHIO, HampHMep, CO CnOCcO6OM JO6bI- 
BaHHA TMULM y PuiamMMHro. Onpesedenuble, OUeBHAHO HanOowlee OlaronpuaATHble 
AJIk KOPMeKKH, YXACTKH MOCeMLAaOTCA KOJIMMMAaMM BeCbMa peryJIAPHO, a B He- 
THeE3OBOe BPpeMA OHH MOMOry 3akeprxXuBaloTCA B TaKHX MeCTaxX, IpOBOAA Ha 
CpaBHUTeJIbHO OFpaHHYeHHOH MIowalW HH U Jake Heemu. [loqo6noe ucnostb- 
3OBaHHe KOPMOBbIX TeppHTOpHH XapakTepHO H WIA APyrHX BHOB KOVJINMM B 
pa3JIMUHbIX MYHKTaX apeala rpylMbl, Kak 3TO, HallpMep, NOKasbIBaloT HaGJII0- 
genus Ilapnzuga nay Platalea regia B Tacmanunu (*). 

Viuple uepTbl XapakTepH3yloT cmocoO oOpiBaHHA TIMUIM HM ocoOeHHOCTH 
MCMOMb30OBaHHA KOPMOBLIX TeppHTOPHH y KapaBalikH. Y3KHH JWIMHHbIM HU 3a- 
PHYTHIM KJIOB STOM MITHILbI COBEPIICEHHO OYEBHAHO He IIpHCMOcOO1eH K OObIBaHHIO 
MeJIKUX OObEKTOB, WerKO JOCTYNHbIX WIA KOMHUbI. M1 WelicrBuTe/ibHO, HMer0- 
UlHeca JaHHble WOKa3bIBaloT, YTO OCHOBY HMTaHHA KapaBaliKH COCTAaBAIOT Ooslee 
KPYMHbIe OpraHH3Mbl, KOTOpble He ObIBalOT CKOHILEHTPHpOBaHbI B TAKHX KOVJIN- 
yecTBaX, KaK Te, KOTOPbIMH MMTaerca Koa. B noncKax Ooslee paspexeHHO 
BCTPeuvalolllerocaA KOPMa KapaBalika BbIHy2KeHa OOCMeAOBATh 3HAuHTeJbHbIe Tep- 
PHTOPHH, TeM Ooslee, YTO B COOTBETCTBUM C YCTPOMCTBOM KJIOBa, MHLULeBbIe OOb- 
eKTbI BCera JOObIBaIOTCA, TaK CKa3aTb, NowTryyHo. [IpH sTOM NTHILaM He TOJIbKO 
IIpHXOMMTCA UacTO MepeseTaTb C OfHOFO MecTa Ha Apyroe, T. €. OO/IbIIe BpeMeHH 
NpOBOAUTb Ha KPbIbAX, HO M Yallle COBepWaTh MOCAAKU M B3JeTHI, a MOCMeqHHe, 
KaK M3BeCTHO, TpeOy10oT OCOGeHHO OoObUIOH BaTpaTb! 9Hepruu. Beicokasd noj- 
BUXKHOCTb IPH OObIBAHHN MMUIM CBOMCTBeHHa 9TOMY By BO BCeX YaCTAX ero 
apeasla, Halipumep, B Ascrpasuu (°), 4, CleqOBaTeIbHO, H€ MOXET BbISbIBATLCA 
JIMUIb KAKHMH-TO OCOObIMH MeCTHbIMH YCJIOBHAMH. 

TakuM 06pa30M, coco JoObiBaHusaA MMUM, XapaKTepHbIM MIA KapaBaHkH, 
TpeOyer OoubUIO MOABHXKHOCTH HM ONpeseAeT, B KOHCYHOM CueTe, BbICOKOe 
pa3BUTHe ee JleTaTeIbHOrO almapata, XOTA NoeT TOTO BHAA U Tpeoyer B e€]H- 
HHILY BPCMeHH MeHbUIMX 3aTpaT 9HeEprHH, YeM MOET 6omee KPYNHOH KOJIMHIBI. 
KoAMMlLa, B COOTBETCTBUM CO CBOHM CpaBHUTeJIbHO MaCCHBHbIM CIOCOOOM JOOEI- 
BaHUA MIMULM, JeTaer ropa3{O MeHbIe KapaBaliku, eM HM OObACHACTCA OTHO- 
CUTeIbHO Golee cla6oe pa3sBHTHe ee JleTaTeIbHOTO allmapata. 
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[lpn avaiu3e cbusnyeckol CTOpoHbI moseta NOOOHbIE pasIH4HA MexKy| 
OTIeJIbHEIMH BUaMH Hev36exKHO BbINafaloT H3 MOA SPeCHHA, TaK KaK OH! 
IIpOABIMIOTCA HE B IWIOCKOCTH HeKOTOpOrO YCJIOBHOrO MOMeHTa, KOTOPbIM Ii 
HeEOOXOJMMOCTH OFpaHHyHBaeTcA paccMOTpeHHe NomeTa Kak YHCTO cpu3nueckor) 
tbeHomeHa, a BO Bpemenu. HeBo3sMoxHOCTbh %e yueTa STHX CYMLCCTBCHHBIX pasi} 
JMUMH MPH aHasu3e OHOTO JIMMIb aspoOtMHaMMYeCKOrO aCMeKTa NoNeTa pas 
JMUBBIX THI MpHBOAUT K MpOTHBOpeyHAM. OTO elle pas NOKA3bIBaeT, 4TO Ips 
MCCeOBaHHA MosleTa MTHIL HeEOOXORHMO YUHTHIBATb Kak adpOJMHAMHYeCKy 
CTOpOHY ABJICHHA, TaK MH YMCTO OMOOrMYeCKyIO (%), MOCKOJIbKY NOJIeT pasHbtyy) 
BUJOB, NOJWHHeEHHbIM OJHHM HM TeM 2Ke€ 3aKOHAM a39pORHHAMUKH, YOBJETBOY 
pxeT HeOMMHAKOBLIM OMOJIOTHYeCKHM TpeOOBaHHAM STHX BOB. 


UncrutyT mopdouoruu 2xuBoTHBIX uM. A. H. Cepepyosa Tlocrynuao 
Axkaylemunu HayK CCCP 29 VIII 1958 
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PHSHOJIOTH A 


M. C. HHKOJIBCKAS 


OBbEM KPOBH WH OBLIEE KOJIMYECTBO TEMOPJIOBHHA 
Y KAPAKYJIBCKUX SATHAT 


(ITpedcmaeaeno axademuxom K. H. Cxpadunoim 13 X 1958) 


IIpH usyyenun mopdo-dpusnosormyeckux ocoGeHHocTeli pa3sMYHbIX TOpox 
IbCKOXO3AHCTBEHHBIX 2KHBOTHBIX OOJIbWIOe BHHMAHHe yeHeTCA KPOBU, Kak 
yTpeHHeH cpefe OpraHusMa, OCYUIeCTBIAIONIeH CBA3b MexKAy pa3JIMUHbIMU 
-TeEMaMH OpraHOB H IIpHHHMatolleH BarkKHellee yuacrue B OGecneueHHH 
raHv3Ma KHCOpOqOM. OcoOeHHO MHOrO pa6oT MOCBAULeHO H3yYeHHIO H3Me- 
IMM KpacHOH KpOBM Ce/IbCKOXO3AHCTBEHHEIX XKHBOTHBIX C BO3pactom ((1~5,15) 
MH. jIp.). 
OjuHako, Kak HeOMHOKpaTHO OTmeyasocb (* *), nouTH BCe STH UCCTeELOBaHHA, 
3a Oosee WIM MeHee YAOBJICTBOPHTebHY!IO XAPaKTePHCTHKY «KallIH KPOBH», 
3EPUICHHO HE YYHTHIBAIOT TOTO OOCTOATEIbCTBA, YTO OObEM KPOBH B OpraHu3me 
KET CYU[CECTBCEHHO MeCHATLCA B TeYeHHe MHAUBUAyasIbHOrO pasBUTUA XKUBOT- 
X H He BCera COOTBETCTBEHHO H3MeHeHHAM Beca Tena (16 18,7,8). Tlostomy 
A OWeCHKe AbIXaTeIbHOH (PYHKUHH KPOBH BaxKHO XapakTepH30BaTb ee HanGouee 
IHO, C yueTOM OObEMAa WHPKYJIMpylouleH KpOBH M OOLIero KOHYeCTBa TeMo- 
6HHa B OpraHH3me. 
B 3afayy Hallux HCCIeOBaHHH BXOJMIO H3yYeHHe BO3paCTHbIX OCOGeH- 
-TeH KPOBH KapaKYJIbCKHX ATHAT OT pox eHHA HO 6—7-mecnuHOrO BOspacta 
jueTOM OObeMa WHpKyIupyiouleh KpoBH. PaOoTa MpousBosNacb B COBXO3e 
-Kanunrah Y3CCP B 1954 r., uckmo0uNTebHO OarOnpHATHOM WIA OBeIL 
< B KOPMOBOM, TaK H B KJIMMaTH¥CCKOM OTHOWMeHHAX. OTGOp ATHAT NpOH3BO- 
ICA MIpH poxwkeHHu M0 MeTOAy «paHHero ompeyeseHua 2%U3HeCTONKOCTH» (2°). 
J, HaOm1oqeHHeM Haxofusocb 7 uepHbix, 10 ceppix u 14 ambOMHOMHDIX 
JAKYIbCKHX ATHAT. ANLOMHOMALI ObWIH BKJIIOUCHBI B MOJOMbITHyIO rpynny 
[eIbIO BbIACHeHHA AHCKYCCHOHHOTO BOTIpoca O HaJIHYHH aHeEMHM y 9THX Ar- 
p (1-45), B 2-mecauHOM BO3pacTe y aJIbOMHOHJOB yxKe HayaJIH MPpOABIATLCA 
BbIE BHEWHHe MpH3HakH 3a00eBaHHA — alaTHYHOCTb, XapakTepHasd M0- 
Jan 03a. K 6—7-MecayuHOMy BO3paCTY THMMAaHHTO-3aBall pasBHJICA y MOWO- 
ibI OOCJICIOBAHHbIX HaMH ATHAT-aJIbOMHOMAOB. Y OCTaJIbHbIX aJIbOHHOKOB 
BUTHeE 3a0O/eEBAHHA 3aTAHYJOCb — OHH ObWIM HCTOMCHHbIMH, BAJIBIMH, OJ 
co, 6€3 THMMAHHTO-3aBala H 6€3 A3B B CIM3HCTOH Cbluyra. 
J\nA XapakTepWcTHKH «Kall KPpOBM) y KapaKyJIbCKUX ATHAT MbI MpOH3BO- 
[M OMpeseseHue KOHILeHTpalluH TeMOrmOOHHa B KPOBH (B TpaMM-IIpOleHTax), 
OCHTeJIbHOrO OObEMA ZPHTPOWHTOB MO TeMaTOKpHTY UH CpeHeKJeTOUHOH 
(eHTpalluH TeMOrioOuHa B SPUTpPOHTax (B MpolleHTax). Ompeseenue remo- 
OuHa KPOBH IIpov3sBoAu0Cb remomerpo Llelicca. OObeM M1a3Mbl ONpewe ACA 
{ MOMOLLM BUTaIbHOrO KpaCHTeJIA TpHIaHOBOrO CHHETO H 3aTeM I10 OTHOCHTEJIb- 
fy OOEMY IPHTPOMHTOB paccunTHIBaOCb OOMLEe KOMMYECTBO KPOBH HM WMpKy- 
YVIOULHX SPUTpPoMToB. Ha ocHoBaHUM aHHbIX 10 OObeMY KPOBH HU Mo coxep- 
iio remormo6uHa B 100 Ma KpOBH MOxXKHO OblIO paccuuTaTb OOILyIo Maccy 
orio6uHa B OpraHu3mMe M KOsMYeCTBO TeMOrOOHHa B rpaMMax, MpHXOAs- 
CA Ha KMJIOrpaMM Beca Tesla (OOecIIeueHHOCTb OpraHH3ma reMOrJIOOHHOM). 
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Ta6Omuna 1 


} — 7-mecAuHOrO BOSpacTa 
Jlannple 10 KpOBH KapakyJIbCKMX ATHAT OT POrK CHA no 6 p 


(Ax-Kanuaral, 1954 5) 
; 5s Oy : Mise o & 
S26 eter alate & : Gti fusliees se | 8 
. Hro oO : iss) a a s 
g cde | 2 | o3z| 8 | 2 | Ss | ESS) coe 
Ppynna arnar | ox & SRS ae a 2 zs ms Sues 68 oe 8 
B12 e | 25 | see Se | be 1 SE eee | oe eo en 
2 osex oe Gira || ele O= Oa; Oharaul sare fa 3 ee 
HopopoxAeHHbe 
TD, (CZ0.0 1) 1457 | 3649) aot | 372 247 ASST IES omni ecees | 
ae 43 39,0 $44,3-| 3652.) 734 444 293 A7,7 \406,0 || 2400 | 
A 1bOMHOU EI 44 \ 38,0 | 9355 (130,001 749 GOS NDB MG || S25) || AALS 4} 
5—6-RHEBHBIEC 
DaGe4 1 S0..D uC CST eSmmoss 371 162 828) oie 9,6 | 
cae 5,8 3200 | 12) Sa SS, 4a ee 318 | 154 Sade | Doe) | AD, 4\ 
Anpounounn | 6,0 | 32,0 | 12,4 | 39,1 | 484 | 330 | 151 | 8,4 | 59,8 | 9,9) 4] 
2-Me€CAUHBE 
Uepupre 17,9 { 35,0 | 13,2 | 37,6 | 1548 | 1003 | 544 OF O20 55 Op pene | 
ites 16,7 | 35) | NB. | Bi ae || eee? 852 | 480 8,4 (77,0 | 1On6 
A mbOuHOH ABI ADRS} | Bot | ahs 72 | Bipot | ARASH 960 | 9537 ray Oe Omak 102-0) 4} 
6—7-mMecaAuUHBe 
Uepupie Peery |) Sil) PA 2 |) ZO. |) AO |) 20 | S46) Cave 222m0) 8 
Ceppie Pe) |) axon) |) aiyes | ZO |) aGyeal |) AOS) |) eal 6,0 |248,0 TAG 
AnpOunou- : 
bl ZOOM SAO Onl) Oni eleoe 990 | 443 6,0 |181,0 leo 4 
Asib6HHOH- 
mpi** PAA A rayon \fedlesiaes Wy AVA PAN SAL) Ul I) yA Soe perl) |} AO“ 
B3pocane 
Ceppie | 54,3 | 30,4 | 10,9 | 35,8 | 3680 | 2470 | 4240 | 7,0) 1899)0|) 7,65] ae 


* AnbOHHOHALI B HatasbHOH cTaqun 3a6ouleBaHusa, 6C3 THMMAHHTO-3aBaua. 
** AnpbOMHOWAbI C THMMAHHTO-3aBaJIOM, C A3BAMH B CJIM3HCTOM cpHrluyra. 


TlonyyeHHble Hamu JaHHple MpHBeyenb! B Tad. 1. pa paccmorpenuu m0K\ 
3aTesleH, XapaKTePH3YIOWMX «KaIWIIO KPOBH», MOXKHO OTMETHTD JIMLIb OOULYt 
3aKOHOMePpHOCTh, Ha KOTOPy!O YKa3bIBaloT H Apyrve ucceqoBaTeiu — HaJMyy 
HeKOTOPbIX H3Me€HCHHH STHX BeIMYHH C BO3pacTOM. Tak, OTHOCHTEJIbHbIM 00nd 
SPUTPOMMTOB MO TeMaTOKPUTY HM KOHMeHTpaluA TeMOrioOuHa B KPOBH AB.IAIOTE 
HavOoulee BbICOKHMM Y HOBOPOACHHBIX ArHAT. K 5—6-HeBHOMy Bospac} 
3TH MOKASaTesIM CHHKalOTCA, a 3aTeEM K 2-MeCAUHOMY BO3PaCTY OMATb HECKOUIbI 
NOBbIMAIOTCA. CilekyeT OTMETHTb, YTO Y UePHbIX, CePbIX H ALOMHOMAHHIX ATH} 
STH H3MCHCHHA HOCAT O/H M TOT 2Ke XapakTep. CpeHeKeTOUHad KOHeHTp} 
WMA TeEMOrOOHHa B IPUTPOUMTAaX H3MeHAeTCA elle B MeHbIel creneHu y Bcd 
rpynn Arar Wo 6—7-mecsuHoro Bospacra. Y araar 6—7-mecayHoro Bospac! 
OHa OKasblBaeTCA HaMOoslee BbICOKOH u cocTaBlaeT oKoN0 40%. AnpbouHouL 
H MO STOMY HOKasaTeJO HHYeM He OTIM4AlOTCA OT YEPHBIX M CepbIX ATHAT. | 
oTHX AAHHBIX BUHO, UTO HET OCHOBAHHH TOBOPHTb, Kak 3TO Wear HeKOTOpI} 
aBropb (",!*), o pasBuBalollelica THNOXPOMHOH aHeMHM ake y albOuHoOM]O} 
HaXOMAMUXCA B OUCHb TAAEIOM COCTOAHUM, HakaHyHe ru6enH. OHaKO MOE 
ObwO Obl AOUYCTHTb, YTO Y aAbOMHON OB pasBUuBaeTCA aHeMUA 3a CUeT CHMDKEHE 
oOuleH Macchl WMpK yp yloutHx QJIEKTPOMTOB WIM OOULero KOJIMUeCTBa Trem 
rloOuHa, HO OHa MacKUpyertca cryileHweM KpOBH. B sTOM OTHOWeHHA Mpeslcral 
JIOCb BayKHBIM MCCIENOBaTb Y aJIbOMHOMAHEIX SATHAT OObeM KpOBH, OO 


KOJMY4CCTBO HAPKYJIMp Yroulu x IPUTPOWNTOB U reMOrloOnHa. 
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Kpome Toro, oco6blii wHTepec npescraBraIn uceneqoBaHna o6bema KpOBH 
/ HOBOPOXeCHHbIX ATHAT. JT€10 B TOM, UTO YCIOBUA pasBHTHA B MOCTSMO pHOH AI b- 
10M NepHofe MO CpaBHeHHiO CO BHYTPHYTPOOHHIM CTOJIb PasJIMUHbI, a U3MeHeHUA 
s HEJIOM pe CHCTEM OpraHOB HaCTOJIbKO CYILeCCTBEHHbI, YTO TAKHe HE3HAUHTeVIb- 
[ble KOeOaHHA, KOTOpbIe HaGOJauch HaMH MIpH aHamH3e «Kann KpOBH», 
ESYCOBHO, HE OTParKaloT MOMHOCTbhIO TeX MpeoOpasoBaHHii, KOTOpPbIe MMeIOT 
fecToO B Nepudepuyeckoh KpoBu. BTo NosTBepxaerca JaHHBIMH, MOJIY4eHHbIMH 
[aMH IIpH OMpeemeHuH OObeMa KPOBH, OOUIerO KOWIMUeCTBa reMormo6HHa U 
ofepxKaHuA reMormoOuHa Ha | Kr Beca Tela y ATHAT. Tak, HOBOPOxeHHEIE Ka- 
AKYIbCKMe ATHATA HMEIOT OYCHD BbICOKHE BEIMUMHbI OObeMa KpoBH. [lo oTHO- 
MeHHIO K BeCy Tela OObeEM KPOBH COCTAaBJIAeT Y Pa3HbIX Tpyml B CpexHeM OT 
4,9 no 17,7%. OG6ecneyeHHocTh OpraHH3Ma FeMOrJIOOHHOM, T. e€. KOJINYeCTBO 
€MOr0OHHa, Mpuxofsuerocd Ha | Kr Beca Tesla, COcTaB/IMeT B CpetHeM JO 
4,5 T,— 970 B 2,5—3,0 pasa Gombe, 4eM y B3POCNOM OBILLI H 3HAaYHTeIbHO 
OJIbINE, YEM Y OOCeOBAHHbIX HAaMH HOBOPO?KeCHHbIX MePHHOCOBbIX ATHSAT (°). 
{ 5—6-]{HeBHOMY BO3pacTy MpOHCXOZUT yMeHbUeHHe OObeMa LWupKyaAMpyiouleii 
(POBH, TvlaBHbIM OOPasOM 3a CUeET YMeHDINeHHA KOMMYECTBA WAPKYJIMpyIoUNXx 
PUTpouuToOB. Takum OOpa3om, B TeyeHHe 5 AHel Mocie pomeHUA paspyulaerca 
HauMTelbHaA yacTb (Wo 40%) umerouluxca spuTpouutTos. KowuuectBo remo- 
OOMHAa, MpHxossueroca Ha | Kr Beca Tesla, B TeyeHHe 5 WHel ymMeHbUaeTcaA 
jouTH Ha 40—50%, HO TeM HE MeHee ocTaeTCaA ele JLOBOJIbHO BbICOKHM — BBIILIe, 
(EM Y B3POCJIbIX OBell. K 2-mecauHOMY BO3paCcTYy AOCOMIOTHOE KOJIMYeECTBO KPOBH 
7 BCX ATHAT YBeJIMYHBAeCTCA, HO OJHOBPCMCHHO BOSpacTaeT TakKEe UH BEC ATHAT, 
‘aK UTO MO OTHOLIEHHIO K BeCy Tela STH BEJIMUMHbI OCTAIOTCA Ha TOM 2Ke YPOBHE, 
TO WH Yy O-HeEBHbIX ATHAT. 

B 6—/7-mMecauHOM BO3pacTe Kak OObEM KPOBH, Tak H KOJIHYeCTBO WHpKYJIH- 
YYIOLIHX IPHTPOWUHTOB MaJIO H3MeHAeTCH MO CpaBHeHHIO C 2-MeCAUHBIMH, a BeC 
ela Bo3pactaet Ha 10—12 xr. Sto npuBoOzUT K TOMY, YTO KOJIHYeCTBO KpOBH 
[O OTHOLUeHHIO K Becy Tela y BCeX ATHAT CHMKaeTCA MO CpaBHeHHtO C 2-MecsAu- 
(bIM BO3PacTOM HM cocTaBAeT OKOO 6—7%. WHTepecHO OTMeTHTb, 4TO Y aJIb- 
MHOU OB 6e€3 THMMAaHHTO-3aBala OOUlee KOJIHYeCTBO KPOBH HM 9IPHTPOWHTOB 
axKe HECKOJIbKO CHHKeHO TIO CpaBHeHHIo Cc ApyrHmMu ArHsatamu. Muyo KapTHHy 
[peAcTaBIAIOT COOOK abONHOUAbI, HAXOMAMHeCA B OUCHb TAXKEJIOM COCTOAHHH, 
- TUMMAHUTO-3aBaJIOM, C A3BAMH B CJIM3HCTOH Cbluyra. Y HHUX, HECMOTPA Ha pes- 
Oe CHW >KeHHE BeCa Tea, OOUIEe KOJIMYECTBO KPOBH H OOULee KOJIMYeCTBO SpHT- 
OMUTOB HaXOJATCH Ha TOM 2K€ YPOBHe, TO y YePHbIX H CepbIX ATHAT. [lo OTHO- 
IeHHIO K Becy Tela OObeM KPOBH y HUX Ha 30% BpIe, YeM y 3NOPOBbIX ATHAT. 
Io coyepxKanuto remormo6vHa Ha | xr Beca Tela a/IbOHHOMAbI, Haxofamecs 
HanOoulee TAXKEIOM COCTOAHHH, OCOOCHHO pe3KO BbIeAIOTCA H3 BCeX OOCJe- 
OBaHHbIX ArHAT 6—7-mecauHoro Bospacta. KomnyuecTBo remorjo6uHa Ha | xr 
eca Tela cocraBiaeT y HHX 10,4 r; ecu 2Ke BHINeCTb Bec COJEPXUMOPO Ke yAKa 
KOTOPOe B OTCAbHBIX CYUaAX MOXeT cocTaBAATD Wo 40% Beca Tela y albOu- 
OHJOB C TeMMaHHTO-3aBaJIOM), TO KOJMYeCTBO TeMOrlOOHHa COCTABHT OKOJIO 
2,0 Tr. 

TakuM oOOpa30M, B J\aHHOM CJlydae MO2KHO CHHTATb YCTAHOBJICHHEIM, 
TO Y aJIbOHHOU JOB, HaXOJAMMXCA B OYCHb TAXKEIOM COCTOAHHH — KpaHe HCTO- 
LCHHBbIX, C A3BAMM B CIM3HCTOM CbIYyra HW THMMaHHTO-3aBasIOM,— B Tox, Oularo- 
[PUATHbIM B KJIMMaTHUCCKOM H KOPMOBOM OTHOLMCHHAX, AHCEMMA OTCYTCTBYET. Mbt 
OularaeM, YTO MOM Mep2kaHHe Maccbl KPOBH Yy aJIbOHHOM OB Ha BbICOKOM YPOBHE IIpH 
JIHOBPpeMCHHOM 3HaUHTeIbHOM CHHXKEHHM aOCOJIOTHOTO M OTHOCHTEIbHOTO Beca 
HHOFHX J[pyrHx cuCcTeM OpraHoB (MyCKyJlaTypa, NeyeHb, ceJe3seHKa HU ap.), 
O3MO2%KHO, ABJIACTCA KOMMeHCaTOPHbIM H, MO-BHAHMOMY, CBH3aHO C CepMedHOH 
eOCTATOUHOCTbIO M BbIZBaHHBIM C10 THMOKCHYeCKUM COCTOAHHeM TKaHeH. He- 
OTOpoe CHM*KeHHe KOJIMYeCTBA IMPKYJIMPYIOUlMX SPHTPOUMTOB U o6uLero KO- 
wuecTBa TeMOrioOHHa Y aslbOMHONOB, HaXOMAMMXCA B HavaIbHOH CcTaHH 
A60/ICBAHUA, IO0-BHJ,MMOMY, MOXKHO paCCMaTPHBaTb Kak MepByl0O, IPHTposH- 
DeTHYECKYIO peaKILHIO allMapaTa KPOBeTBOPeCHHA (2?) B OTBeT Ha rHMOKCHYeCKOe 
ocTOAHMe TKaHeH. 
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Takum o0pa30M, usyyeHve epudbepHuecKOH KpOBH NOKasal0, “TO o6be 
KpOBH M OOecMeyeHHOCTL OpraHusmMa TeMOrIOOHHOM MIpeTepMeBaloT CylecTBer 
Hple H3MCHeHUA B TeYeHHe MHAMBUyalbHOro pasBUTHA KapaKyJIbCKu 
aruat. [lompirku HeKoTOpbIxX UccieqoBaTeseH  OMeHHBaTb HHTeCHCHBHOCT 
OKHCIMTEIbHBIX IpoweccoR B OpraHH3Me XUBOTHBIX Oe3 yueTa o6ulero KomY 
¥eCTBa KpOBK, HallpHMep TO/IbKO M0 «>PpHTPOMHTapHO-BecOBOMY xoadpannemiy 
(1°) win m0 (yHKIMOHAIbHOM BO3MOXKHOCTH IPHTPOUMTOB ( (79,21). m aps); ama 
3bIBAIOTCA B H3BeCTHOM cTeneHu omHocTopoHHumH. Bomee momHoe usyyeHy 
nlepudbepHyecKOll KpOBM, C yueTOM ee OOUerO KOJIMYeCTBa, OKAa3bIBaeTCA Mee 
cooOpa3HbIM HM IIpH H3yYYeHHH HeKOTOPBIX TMaTOOrHYeCKUX COCTOAHMM y 2K 
BOTHBIX. 


VWucrutyT mopomormu xuBoTHEx uM. A. H. Cepepmona Iocrynua0 
Axkajlemuu Hayk CCCP 13 xX Sae 
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Hokaane Akagemuu nayrx CCCP 
1959. Tom 124, Ni 4 


PH3HOJIOL HA 


A, MW. POATBAK uv U. M. JEXABPHUIBHJIN 
O MEXAHHW3ME «AK THBHOrO OT]bIXA» (®PEHOMEHA CEYEHOBA) 


(ITpedcmaeaexo axademuxom H. C. Bepumaweuau 6 XII 1957) 


CeyeHOB OTKPbII, YTO NpOcToH OTALIX OKasbIBaeTCA MeHee apeKTHBHBIM B OT- 
CHM BOCCTAHOBJIeHHA paOOTOCMOCOOHOCTH PyKH, YTOMJICHHOM HenpepHiBHOL 
ATEMbHOCTHIO, UCM OTAIX TAKOH Ke MPOMOMKUTEMHOCTH, CBASAHHBIA C pa- 
TOH MpyroH pyKH (Tak HasbIBaeMbIli «aKTHBHbIM OTAbIX»), BO BpeMA KOTOpOrO, 
AK OH MpefnOuarad, HepBHbIe WeHTpbl 3apAxKaioTca sHepruent (1°). C Tex nop 
AIO OMYOMMKOBAHO OObINOe YHCIO paOoT, MOCBANLeHHbIX H3y4yeHHIO 2TOFO 
2HOMeHa (°,1°), H MpefO%KeHO HeCKOJIbKO rumoTe3 WIA ero OObaAcHeHUA. Pay 
OpeTHYeCKHX MOCTPOeCHHH OCHOBaH Ha MpeANONOX*KeHUUN, UTO BO BPeMA KaKTHB- 
IFO OTAbIXa» B KOPKOBOM IeHTpe paOoTaBlMieH MO OTKA3a PYKH pasBUBaeTCH 
1M yrulyOuseTca TOpMoxenue (*,°,9,1°). B apyrux rumoresax mpegnomaraerca, 
‘O BO BPe€MA «AaKTMBHOFO OTIbIXa» STOT WeHTP pacTopMarkuBaertca (’,°) HIM B 
2M MOBbIMaeTCA BOSOYAHMOCTh Hapsy C OOULHM MOBbINIeHHeM BO36yAUMOCTH 

Kope Ooulbuiux nomwymapuh (1,%,11). Llenbio QanHoro uccmeqoBaHuA ObIIO 
IACHHTb M€XAHH3M C€YCHOBCKOrO (eHOMeHAa Ha OCHOBaHHH aHaslu3a OuoseKT- 
MUeCKUX peakUHH KOPbI OOJIbIIMX NMOyuIapuH. 

BocnpousBoQHJICA HCXOJHbIM ONbIT CeyeHoRa C NapaJWeIbHOH perucTrpaluen 
400THI H 3ueKTpOsHuedanorpamMpl (QOL). Buonorenunasibl OTBOAMJIMCb OT 
BOO MOJYWApHA MOCpeACTBOM IJIEKTPOOB, MOKPbITbIX NacTOH HW MpHKeeH- 
IX K KOKEe. OMHOBPeMeCHHO PerHCcTpUpOBaJIHCh aJbpa- pHTM (a-pHTM) OT TeMeHHO- 
ITHIIOUHOH OOaCTH HU «poulaHyMueckHl puTM» (R-puHTM) OT WeHTpasbHOl OO- 
acTH (1°). Bce ombiTbI MpOu3BOAHIHCb B TeMHOTE MH (HJM) Mp S3aKPpbITbIX Pla- 
1X — yCJIOBHe OMbITa, MpOAMKTOBaHHOe cnewupuKoH Hawlero HCCeOBaHHA. 
arpy3Ka H YacToTa JBuxKeHuH OblIM CpeqHuMH (OK. 1,75 Kr; OK. 55 JBMxKeHUH 
1 muH.). O Hayane paOorTbl MpaBow pykKH CHrHaJIH3HpOBaslO KpaTKOBpeMeHHOe 
pepbIBaHHe 3ByKa, Cly2Kallero WIA 3BYKOMACKHPOBKH. 

UsmenHeHua SOT npu paobdotre (npaBoH pyK4H) Ha 
meueBom 3prorpade (pue. 1). B Hayane padorTbl BosHuKsJa 
MpeccHA a-putma u R-putma (5,/[), HO B xofe paOoTbl, paHoO WIM NO03qHO, 
TEMCHHO-3aTbIIOUHOH WM B WeHTpasbHOM OONacTAX BO3HHKaJI CBOMCTBeHHBI 
M PHTM JJeKTPHUeCKHX KONeOaHul. Kak mpaBUJ0, 4-PHTM pH 9TOM MOABIAJICA 
[auMTeIbHO paHbilte R-putma (5). 

IIpu neppprx mpoOax B Hayase paOorbl BOSHHKaa MilyOoKad M MINT bHaA 
Ipeccua «-puTma u R-putTMa, MepHo KOTOpOH MO Mepe TPeHHPOBKH CTaHO- 
ica BCe KOpoue. [Ip MOBTOPHEIX BbIMOJIHeHHAX PaOOT! B TeYeHHe OHOFO 
IBITHOrO JHA MepHOR HayabHo Aempeccuu yKopaumpascs. tak, B CBASH C 
BTOPCHHAMM aHHO paOoTbl OHA B 3HAYHTeEbHOH Mepe yTpayHBaeT CIO- 
OHOCTh OJIOKMpOBaTb &-puTM HW R-puT™. 

B xoye pa6orst ammiutyqa KoeOannit a-puTMa HM R-puTMa yBeM4HIaCb, 
eTHTad MaKCHMyMa He3ajloro JO mpeKpallleHHA YTOMHTeIbHOM paooTbi (F). 
epeKO 3TH PUTMbI BOSHHKaJIN BCMbILIKAaMH, YaCTOTA KOTOPbIX COOTBETCTBOBAawa 
icrote cru6aHua pyKu (B; cp. (1?) ), HO YacTO ycTaHaBJIMBasICA HeMpepbIBHbIi 
ITM B OOeCHX OOsacTAx KOpbI (J). 

O6pbIdHO CuNTaOCb, UTO 4-pUTM PerucTpUpyeTCA TOIbKO MPH MOJIHOM TMoKoe, 
[HakO NOJTyYeHHbI Hamu (pakT He Obl AIA Hac HeO*KMAAHHBIM, TAK Kak II0- 
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oOHoe ABMeHHE HaOMOAaOCh y7Ke Mp paOote Ha BesospromeTpe Cae 
aBleHHe WapalokcaJIbHOro YCHJIeHHA a-PpHTMa (1 R-putMa) BO BpeMa paooT 
rem 60sec NOKa3saTe/IbHO, UTO, KAK U3BECTHO, B MOKOE IIpH ATELY 3aK Pb 
BAHU Ty1a3 4-PpHTM MOCTeMeHHO OcsaOeBaeT HM Marke UCTE3ACT (2). APN Da cto 
poHbl, TesHc Lacto (7°) 0 TOM, 4TO MbILIedHOe HallpAxKeHHE BbISbIBAeT ue | 
R-puTMa, Hy*KlaeTcs B KOPpeKTHBAX: 9TO, Kak MbI BUJCJIH, HMeeT MeCTO TOJIbK 


B Hayase padorbl. 


Puc. 1. Usmenenua SOT nog pauaHvemM paOoTbI Ha WuieyeBoM sprorpade. 
Perucrpupyerca «pomaHyuuecknii» pHTM (BepXHHe KPHBbIe) H abcba-pHTM 
(HH>KHHe KPHBbIe) OT 1€ BOLO NOMyWapHsA; PacmolORKeHHe 3EKTPOZOB 
moKa3aHO Ha cxeme. PaccToasHHe MexKy sMeKTpoyzamu mo 4 cm. A—OIOT 
nepeq Hauasiom paOoThh nparonk pyku; 6 —OOl B Hayate padorl; 
B—nocae 24 yzsBuxKeunit; [ — nocae 37 aByxeHun; JJ — ToT «xe HCHBI- 
TYeMBIt B APyrok OMbITHBIN ZeHb; QOL nepex paOoTroH Hu ee M3MeHeHHA 
M10, BJIMAHHEM CHTrHaJia (cTpeKa) O Havae paOoTb! H MePBbIX [BHXKeHHH; 
E — S97 nocae 60 qBuxKeHHH Nepeyx MpeKpauleHueM paOoTbl JO OTKa3a; 
omycKaHHe CHrHaJIbHOM MHHHH — cruOanHHe pyku. [loreHuuambt ycusu- 
BaIHCb YCHJIMTeISMH MepeMeHHOrO TOKa HM perucTpHpoBaucbh wou elid- 
HbIM ociHorpadpom MITO-2 


Vrak, B xofe pHTMHYeCKON pa6oTHl, BbIMOMHAeMOH B CpeHeM Temme, B KOP 
OO/bINMX NOWyWAapHH, B UaCTHOCTH B ABUTaTebHOM aHasHsaTope, Mpoucxosn 
MporpeccuBHoe YCuJIeHHe MeWICHHOH IIEKTPHuYeCKOH AKTHBHOCTH, OcTurarouyse 
MaKCHMaJIbHOH MHTeCHCHBHOCTH Nepel mpeKpalleHHem paOoTbt. B HacTosmye 
BpeMA MMeeTCH IevIbI pA PakTOB, CBUACTEIbCTBYIOULMX O TOM, HTO YCHJIeHH 
Me(ICHHOH SJIeKTpHYeCKOH akTHBHOcTH B SOL sABAAeTCH BbIPAaxKeHHeM Ipt 
wecca KOpKOBOro TopMoxeHHs (1°,°°). Takum o6pa30M, MOJyYeHHBIe HAMM Jal 
Hble QOL cBuAeTeIbCTBYIOT B MOML3Y TOUKM 3peHNA, COrmacHO KOTOpOH Mp! 
UHHOM TpeKpalleHuA PHTMHYeCKOH paOOTEI ABJIAeTCA pasBUTMe Mpollecca TO} 
MoxkeHns (7,10,14), 

9OT-ahHanu3s PeHOMeHA KAaKTUBHOLO OTH X ay (puc. 2 
l-s| yromMuTeibHaa paOora mpaBoii PYKH BbISBaJla H8MeHeHHA B DOT, KOTOPE 
ObWIM JeTabHO OnMCaHb! BpIe. IIpocroii (TaCCHBHbIM) OTABIX MpoOOKUTeI 
HocTbIO 20 ce. XapakTepusoBaJIcA YCHseHHO! «-puTMuKoli u R-purmuKolt (B 


AMIVINTY Ha OTHCIbHbIX KONeCOAHHH MpeBbIIlata YacTO aMMWIuTyLy KouleOaHt 
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IOHTAHHOH aKTMBHOCTH NO Hayasa padorl (cp. Au B). 2-4 padora, cleqyroulast 
ocmeé MaCCHBHOTO OTAbIXa, BO MHOTO pa3 ycrynasa no BerMunHe 1-i pa6oTe 
oe KMMOrpaMMy). QOI-KapTuHa Bo Bpema 2-H paOoTb oTmHMYanach TeM, UTO 
epHo, HavaJIbHOU OOKab a-puTMa u R-putMa Obwl kopoue, vem mp 1-H pa- 
oTe, HIM Jlaxke OTCYTCTBOBAal. 

Bo BpeMA «aKTHBHOFO OTJbIXa>, 3aNOJIHeHHOrO pa6oroii seBoii PpyKH Ha 
meyeBoM Sprorpate (CM. KMMOrpaMMy), BO3HHKJIa Jenpeccua a-putma u R-pur- 
a: KaK IpaBHJ0, HaOMOAaOCb MOUTH MOTHOe O0KUpoBaHue R-putMa H oca6- 


ip 


fone 


coer 


Puc. 2. SOF mp «maccHBHOM» M «akTHBHOM» oTgbIxe. ToT xe UCMbITye- 
MbIM. Ha KHMOrpaMMe H300paxKeH ONbIT C KAKTHBHBIM OTAbIXOM»; BePXHAA 
JMHUA — JBYKeCHHA Ipapok (Ml. Pp.) uM MeBol (J. p.) PykK; 4HCIO B CKOOKAaX 
O3HauaeT CTEMECHb BOCCTAHOBJICHHA PaOOTOCMOCOOHOCTH YTOMMEHHOM Mpapolt 
PYKH B MpoOWeHTax MO CPaBHeEHHIO C BOCCTAHOBJICHHeM NOCe MaccHBHOrO 
oTyabixa. Moment ocuHviorpapHuecKOH CbeEMKH OTMeYaJICA SJIEKTPHYeCKHM 
TyTeM (rOPH3OHTaIbHad JMHHA MO YprorpaMmoii); momeutnr A, 6 u B 
B3ATHI WIA UOcTpauun. A — S9I jo Hauama paooTbI H B Hayase pabo- 
Tb; OMyCKaHue CHrHaJIbHOM JIMHHH — cruOaHHe paso pyku; Bb — 20. 
BO BPeMA MaccHBHoro oTAbIxa; B— OSI Bo BpeMA aKTHBHOFO OTJbIXa; 
OnycKaHve CHrHaNbHONM JIMHHH — cruOaHHe JeBoll PyKH 


eHue a-puTMa (8); HO B MepBbIX OMbITaX C «AKTHBHBIM OTLIXOM» HaGOwoalacb 
OjHad Jempeccua nu R-putMa u a-puTMa. Takum oOpa30m, B JOT Bo Bpemsa 
AKTHBHOTO OTJbIXa» HCUesaIOT MeJJICHHbIe KOeOaHHA WH WOMMHUPYIOT OnicTpple. 
JI€JOBaBIWaA MOCIe KaKTHBHOFO OT{bIXa» 3-H padoTa 3HaYHTeJIbHO MpeBocxo- 
wuia mo BemuuuHe 2-10. DO[-KaptuHa 3-H paOorbl XapakTepH30Balacb TeM, 
TO HauaJIbHbI Mepvo Aenpeccun a-puTrMa uM R-puTMa Obl MpOOMKUTebHEE, 
em pH 2-it. 

B xojle ONbITOB MOJOXKUTeEMbHbIN BPeKT «aKTHBHOFO OTbIXa» IpOrpecCHBHO 
cla6eBall H 3TO ACCOIMMMPOBasOCb C TEM, UTO paOoTa JeEBOH PYKU CTaJa BbI- 
BIBATh Bce Oouee U Goulee claGyio Menpeccuio a-puTmMa u R-puTma. Ho 
CM MeHAach (pOpMa «aKTMBHOTO OTJbIXa» (HalIpHMep, CCIM MpHMeHAOCb 
TaTHYeCKOe yCHIMe JIeBOM pPyKH), TO pe3KO yCHMBAaJIOCh ero MOMOAKUTEMbHOe 
JIMAHHe. 

[loppiienue pa6oTocnoco6HocTH HaOsofaloch H B TeX CilydasAx, Kora 
HTepBal MexKyy 2-H u 3-ii pa6oTramu sanouHAJICA He paOOTOH seBOH pyKH, a 
BeTOBbIM pa3flparkenuem (OCBeleHHe KaOHHbI) WIM C1aObIM OONeBbIM pas{pa- 
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*KeHHeM KOXKM — pa3{parKeHHAMH, BbISbIBABLUMMH peakIHi0 JelMpeccHH a-puT 


u R-pHTMa. p p 
Ceresuguoe o6pasosanne (F.r.) crsoa Mo3ra OKa3bIBacT O lee BOZOYKAa 


wee BIMAHMe Ha KOpy OOJIbILMXx nowyimapHi, KOTOpoe BbIpakKaeTCA S/CKTP 
rpacbwuecKkH B peaKIMM MelmpeccHH Me/ICHHbIX KoeOaHHH H NOAB/CHHA 6pIC 
ppix (#4). F.r. mpuxoqur B Bos6yxKeHHoe COCTOAHHE no, MeHcTBHeM Tepud 
pwuecKHx pa3ypaxKennl. IIp 
cbepHteckoro pa3i{paxkeHua BosOy7kKaloulu lt apdekt yracaeT, OHO mMepecta 
BBI3bIBATb JI€MpeccHiO MeAJICHHbIX PHTMOB (27) eis HaoOopor, 
yCHJIeHHbIe MeMIeHHbIe KOeOaHHA MOTeHIMala G3): 

Ha ocHoBaHuM MOYYeHHBIX HaMH (PaKTOB MO?KHO 3aKJIOUHTb, YTO BO BPe 
«AKTUBHOPO OTAbIXAa> MpOUCXOAUT BOsOyaeHHe F.r. cTBosa Mosra. O06 ato 
© HeECOMHCHHOCTBIO CBUeTEIbCTBYIOT XApakTepHble u3MeHeHHA JOT pH «akTH 
HOM OTJbIXe»: JeMpeccHA MeJICHHBIX KoNeOanHit a-putTma u R-paTMa, 3aMeHa 
muxca GpicrpbiMu. MoxkHO 3aKJIOUTb, YTO BOsOy2KTeHHe F.r. CTBOJa MO3 
N@KUT B OCHOBe MOMORKUTeIbHOTO BMAHMA «KAaKTHBHOTO OTAbIXa», HOO MOM 
KUTEMbHOe BIMAHHE Ha paOOTOCNOCOOHOCTh OKa3bIBaeT J060e Tepudepuyeck 
pa3flpaxKeHve, BbISbIBalolece PeaKUMIO «aKTHBUZAl\HH» eel. 

C sToli TOUKH 3peHUsA NOmyyaloT OODACHeHHe BCe (PakTHI M3 OOMACTH «aKTHBHO 
oTapixa». Tlocrenenuoe ocia6lenue momoxKutTembHoro atppekTa, O KOTOpPOM TP 
BOPHJIOCb BbIIMe, CBA3AHO C TeM, ¥TO JleBad PyKa B XOJe ONBITOB TpeHupyercs 
MW yracaeT aKTHBUpylolee B.MAHHe ee paOOTL! Tak Ke, KaK B xofe TP 
HUpOBKH yracaeT aKTHBUpyloulee BHAHHe paOoTb! mpaBoh pyKH. Ja 
T@JIbHBI «AKTHBHbI OTIbIX» MeHee spiekTuBeH, 4YeM KOpoTKHH (1), Ta 
KaK Ip JWIMTeJIbHOM «aKTHBHOM OTbIXe» yracaeT aKTHBHU pylolllee BIH AHHE NOTOC 
HO TOMY, Kak yracaeT OPHeHTHPOBOUHBIN pedleKc Ip WIHTeIbHOM MpHMeHeHH 
BHelIHero pa3{paxenua. Haxogut TakxKe oOpaAcHeHHe PakT MOMOAKUTeMbHOr 
BIIMAHHA alpedaluHa Ha paOorocnocobHoctTp (*): B HacTOAMLee BPeMA MOKé 
3aHO, 4TO alpeHasIMH Mp BBeeHHH B KPOBb BbI3bIBaeT BO3OyxKeHHe F.1 
cTBOsla MO3ra H peakilMio «aKTHBH3auuM» DOT (38). 

Kak MOXKHO 3aKJIIOUHTb Ha OCHOBAHHM MpHBeAeHHBIX (PakTOB M paccy2*KTeHu! 
M€XaHW3M «AKTHBHOFO OTJbIXa» 3akJIOUaeTCH B YCTpaHeHHH KOPKOBOrO TO 
MOXKeHUA (pasBuBWeroca pH MmpesuecTByrouleli pa6oTe) BCMeACTBHeE BO3O6y 
JeHHA CeTeBuyHOrO OOpa30BaHHA CTBOJIa MOsra. 
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